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GEOPHYSICAL & GEOTECHNICAL REPORT

NANYUKI -ISIOLO -MERU POWERLINE



This geotechnical report presents our result for geotechnical & geophysical
investigations carried out at the proposed Nanyuki -Isiolo -Meru powerline.

The field study was carried out in the months of February/March 2013. The weather at
the time of the investigation was characterized by dry spell with mild rainfall
experienced in some days.

Trial pits were excavated in all the 39 angle points as provided by the client. Our field
geologist accompanied the client’s survey team during setting out and pegging of the
powerline to execute a geological reconnaissance. The data gathered was used to locate
the ftrial pit test location in-between the angle points as well as the geophysical sounding
locations.

The purpose of the investigation was to gather subsurface data at the site to facilitate in
the design of the substructures and establish other engineering parameters relevant to
other auxiliary work. This would determine the most appropriate foundation type, depth
and size for the proposed structures. Details of the onsite works, laboratory tests and
analysis are given in the following sections of this report.

This report contains both the geophysical results and the soil testing results.

It also has two appendices, one for geophysical data sheets and the other for laboratory
test Sheets.



GEOTECHINCAL INVESTIGATION



1. INTRODUCTION

This report presents our result for geotechnical soil investigations carried out at the
proposed Nanyuki-Isiolo-Meru powerline. The purpose of the investigation was to
gather subsurface data at the site to facilitate in the design of the substructures and
establish other engineering parameters relevant to other auxiliary work. This would
determine the most appropriate foundation type, depth and size for the proposed
structures. Details of the onsite works, laboratory tests and analysis are given in the
following sections of this report.

1.1 SCOPE OF WORKS
The extent of the investigation as per our contract required us to carry out the following
tasks;
e Geotechnical investigation along the powerline
e Laboratory soil testing and analysis.
e Preparation of Geotechnical report
The work involved the following:

X/
°e

Excavation of eighty nine Trial pits.
Soil Sample Collection of undisturbed Uigo core cutter and undisturbed bag
samples where feasible.

e
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¢ Logging of all the trial pits including monitoring of the ground water regime
whenever encountered.

Carry out conclusive relevant laboratory test on the recovered samples.

» Preparation of a geotechnical report after analysis of the test results.

All the field work was carried out according to BS 5930 (Code of Practice for site
investigations). Whereas laboratory testing was done in accordance to British Standard
(BS 1377) and the American Society for Testing Material, (ASTM) designated to 2938 -
39.
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2. SITE DESCRIPTION

2.1 Location & Accessibility

The investigated powerline area is approximately 100 km long from Nanyuki town via
Isiolo up to Meru. The powerline is within a corridor of approximately 5km of the main
tarmac road from Nanyuki to Isiolo to Meru (via Ruiri).

The corridor is considered fairly accessible throughout the powerline especially during
dry season.

2.2 Soils

The project area is characterized by shallow red soils in most part of the line. Pockets of
black cotton soil are present in a few areas specifically near Nanyuki town, and some
section between MN 29 and MN 32. The engineering properties of this black cotton soils
together with the other soil types in the project are considered favorable.

3. GENERAL GEOLOGY

The investigated area lies on Pleistocene to Miocene volcanic material overlying the
Basement rocks at greater depth. The geology of the project site has been discussed in
details at the section on geophysical survey. In general the powerline will be underlain by
very stable rock stratum that is present throughout the entire powerline. This stratum
was determined to be very near surface in all parts of the line, in some sections around
[siolo substation the bedrock outcrops are visible on the surface.

4. FIELD WORK

A visit was made to the site by our Field geologists and senior laboratory Technologist in
the company of the client’s representative, whereby 88 trial pits were excavated at
selected points along the powerline to depths in the order of maximum 3.0 meters or
hard stratum whichever is earlier, using picks and shovels. Soil samples were collected at
depth indicated in the attached datasheets. The material encountered mostly comprise of
clayey and silty SAND with gravel but with pockets of sandy lean CLAY to sandy SILT to
GRAVEL with silt/clay and sand. The exercise followed guidelines outlined in BS 5930:
1999 - The Code of Practice for Site Investigations.

4.1  SAFETY

Standard safety equipment was issued to the staff on site including overalls, safety boots
and helmets.

4.2 SAMPLING

Disturbed bulk bag samples were taken from selected trial pits depth where best
laboratory sample was recoverable and put in polythene bags then secured by double
tying the mouth. A label was inserted between the two string knots. Undisturbed soil



sample and insitu density was also undertaken whenever feasible at site. Further
excavation was carried out where ground conditions allowed to check for any
stratigraphical change. We note that no noticeable stratigraphical changes were observed
below the test depth in all the trail pits.

4.3 LABORATORY TESTS

Recovered undisturbed soil samples and the bulk samples were transported to our
laboratories and subjected to testing in accordance with the Client’s instructions.

The test methods and the results obtained are presented in the following section of this
report.

4.4 Classification Tests

The test results indicate presence of silty and clayey SAND. Atterberg’s Limit results are
consistent with the soil classification as set out in BS 5930: Site Investigations. Results of
this test have been attached in Appendix of this report for reference.

4.5 Chemical Analysis

This was undertaken in order to establish the presence of harmful levels chemicals,
especially to buried concrete. The testing regime outlined in BS 1377-5: 1990 was
adopted with the aim of establishing these properties. These results have been presented
in the Appendix.

4.6 Dry Density/Moisture Content Relationship

The soil samples recovered at the test locations were subjected to testing in accordance
with procedures described BS 1377-4: 1990. The objective of this test was to establish
the maximum dry density, optimum moisture content of the material at the investigation
depths.

Sub-samples for testing were obtained by reduction of the bulk samples to representative
fractions sufficient for testing. Thereafter, the sub-samples were subjected to compaction
in a standard mould using a 2.5 kg hammer, at incremental moisture contents. Results of
this test have been presented in the Appendix of this report.



5. CONCLUSION AND RECOMMENDATIONS

Soils encountered during the investigations showed variation in properties. From a
review of data presented, it can be seen that the material mostly comprise of clayey and
silty SAND with gravel but with pockets of sandy lean CLAY to sandy SILT to GRAVEL with
silt/clay and sand.

Laboratory tests carried out in all the samples collected from all the test location indicate
that these soils have safe ground bearing values at the test depth ranging from 165kPa
to 368KkPa, and Plasticity Indices values in the order of 12% to 25%.

Because of the substantial variance, for design purposes, the specific safe bearing
capacity at all angle point has been provided and should be adopted. Similarly specific
bearing capacity at selected representative points along the line has also been provided
and should be adopted, keeping all excavations free from general water. Note that a safety
factor of three has already been factored in.

See table 1 below showing the safe bearing capacity at all the test locations. Table 2 below
shows the unconfined compressive strength of rocks encountered at the named test
locations.

During trial pit excavation, hard strata was encountered very near the surface, dynamic
cone penetrometer test carried out at the angle points encountered boulders and packed
gravel that inhibited penetration, similarly hard and shovel excavation was Limited by
occurrence of hard ground, boulders and gravel as well as bedrock. The ground bearing
capacity increases substantially with increase in depth as revealed by the geophysical
investigations. We recommend use of machinery to excavate the foundations to the
desired depth.

The chemical tests on the soil samples show no harmful concentrations. It is
recommended however that the concrete to be used in this project be designed to
withstand Moderate Conditions of Exposure; these should include minimum cover to
reinforcement being 50mm, maximum free water/cement ratio being 0.5, and minimum
cement content of 350kg/m3 for Portland Pozzolana Cement (PPC) and 320kg/m3 for
Ordinary Portland Cement (OPC).

Considering the typical layout of structures for such installations, and the soil properties
encountered therein, it is our recommendation to have normal foundation levels.
Therefore the preferred foundation types for the above structures would be PAD and
RAFT.



Table 1: Safe bearing capacity at all test locations (kPa) (safety factor 3 has been adopted)

Angle Bearing
point SEGMENT |Trial Pit |Capacity
MN 1 230
MN 2 223
MM 1-2
MN2-3 TP2-3 230
MN 3 337
MMN3-4 TP3-44 229
TP3-4B 337
MN 4 229
MN4-5
MN 5 314
MMN3-6
MN 6 316
MNB-7 TPGE-TA 229
TPE-7B 314
MNT 319
MN7-8 TP7-BA 318
TP7-8B 319
MNE 233
MNE-9 TPE-9A 233
TPE-9B 214
MMN9 214
MNS-10  |TPS-10
MNL10 237
MMN10-11 (TP10-11 237
MN11 218
MN11-12 |TP11-12A 218
TP11-12B
TP11-12C 242
MN12 2380
MMN12-13 (TP12-13A 232
TP12-13B
MMN13 242
MMN13-14
MMN14 232
MN14-15 |TP14-15A 254
TP14-15B 214
MMN15 254
MN15-16
MN16 214
MMN16-17 (TP16-17A
TP16-17B 215
MMN17 215
MN17-18 |TP17-18A 232
TP17-18B 236
TP17-18C 202
TP17-18D 218
MN18 232
MMN18-19 [TP15-19A 363
TP18-19B 235

Angle Bearing
point SEGMENT |Trial Pit |Capacity
NMN19 236
MMN12-20 (TP19-20 263
MMN20 202
MN20-21 |TP20-21
MNZ21 218
MMN21-22 (TP21-22
MN22 363
MMN22-23 [TP22-23A 283
TP22-23B
MNZ23 235
MMN23-24 [TP23-24A
TP23-24B
MN24 263
MMN24-25 [TP24-25
MMN25 283
MN25-26
MMN26 325
MMN26-27 [TP26-27A
TP26-27B
MMN2T7 168
MMN27-28 [TP27-28 325
MN28 255
NMN28-29 |TP28-29
MMN29 353
MN23-30 |TP29-30A
TP23-308
TP29-30C
MN30 295
MN30-31 |TP30-31
MN31 259
MMN31-32 [TP31-32A 168
TP31-32B
MMN32 235
MMN32-33 [TP32-33 255
MN33 317
MMN33-34 [TP33-34A
TP33-34B
TP33-34C 353
MMN34 362
MMN34-35
MN35 265
MMN35-36
MN36 171
MN36-37 |TP36-37 295
MMN37 185
MMN37-38 [TP37-38 259
MN3E 218
MMN38-39 [TP38-39 151
MMN39 236




Table 2: unconfined compressive strength of rocks

UNCONFINED COMPRESSIVE STRENGTH OF ROCK

ASTM D7102
B H NO: Depth (m) :::;t_l :; 5::::;:“ Mass of Specimen Density | kﬂ'ﬂ‘lal Load at Faiure | Compressive Strength Remarks
(mm) (mm) (&) (kN) (N/mm2)
MM 12{TP12-13B)MN 13 1.0M 50 2500 287 2296 100.0 40.0 DRY
50 2500 285 2280 95.0 38.0
50 2500 289 2312 105.0 42.0
50 2500 254 2352 75.0 30.0 SOAKED
50 2500 256 2368 85.0 34.0
50 2500 293 2344 70.0 28.0
MM 16[TP16-17A)MMN 17 1.0Mm 50 2500 276 2208 80.0 32.0 DRY
50 2500 273 2184 70.0 28.0
50 2500 275 2200 &0.0 24.0
50 2500 279 2232 55.0 22.0 SOAKED
50 2500 280 2240 40.0 16.0
50 2500 283 2264 50.0 20.0




Height of

Area of

B H NO: Depth (m) Specimen Specimen Mass of Specimen Density kl:fma:l Load at Faiure | Compressive Strength Remarks
(mm] (mm) () (kN) (N/mm2)
MM 20({TP20-21}MN 21 1.0mM 50 2500 300 2400 71.5 31.0 DRY
50 2500 304 2432 75.0 30.0
50 2500 306 2448 70.0 28.0
50 2500 310 2480 56.3 225 SOAKED
S0 2500 309 2472 50.0 20.0
50 2500 312 2496 46.3 18.5
MN 21({TP21-22)MN 22 1.9mM 50 2500 309 2472 1388 55.5 DRY
50 2500 312 2496 1325 53.0
S0 2500 308 2464 1325.0 50.0
50 2500 314 2512 116.3 46.5 SOAKED
50 2500 313 2504 107.5 43.0
50 2500 316 2528 118.8 47.5
MM 22[TP22-23B)MN 23 1.8M 50 2500 315 2520 1513 60.5 DRY
50 2500 317 2536 145.0 58.0
50 2500 318 2544 153.8 61.5
50 2500 320 2560 126.3 50.5 SOAKED
50 2500 323 2584 135.0 54.0
50 2500 319 2552 140.0 56.0
MM 23(TP23-24A)MMN 24 1.2M 50 2500 290 2320 925 37.0 DRY
50 2500 288 2304 86.3 34.5
50 2500 291 2328 497.5 39.0
50 2500 294 2352 67.5 27.0 SOAKED
50 2500 297 2376 J88 315
50 2500 296 2368 725 29.0




Height of

Area of

B H NO: Depth (m) Specimen Specimen Mass of Specimen Density [kﬂ'ﬂ'la:l Load at Faiure | Compressive Strength Remarks
(mm) (mm) (g) (kn) (N/mm2)

MM 23({TP23-24B)MN 24 12M 50 2500 280 2240 90.0 36.0 DRY
50 2500 283 2264 80.0 32.0
50 2500 279 2232 875 35.0
50 2500 286 2288 67.5 27.0 SOAKED
50 2500 285 2280 5.0 26.0
50 2500 287 2296 57.5 23.0

MM 24({TP24-25)MN 25 0.3mMm 50 2500 265 2120 102.5 41.0 DRY
50 2500 260 2080 117.5 47.0
50 2500 263 2104 1325 53.0
50 2500 271 2168 93.8 37.5 SOAKED
50 2500 268 2144 815 330
50 2500 267 2136 45.0 38.0

MM 26[TP26-27)0MN 27 1.0M 50 2500 265 2120 875 35.0 DRY
50 2500 260 2080 80.0 32.0
50 2500 253 2104 GE.E 275
50 2500 271 2168 55.0 22.0 SOAKED
50 2500 268 2144 46.3 185
50 2500 267 2136 575 23.0

MM 28([TP2E-29)MN 29 15M 50 2500 318 2544 1625 65.0 DRY
50 2500 316 2528 1538 61.5
50 2500 319 2552 145.0 58.0
50 2500 320 2560 1338 535 SOAKED
50 2500 323 2584 140.0 56.0
50 2500 321 2568 1288 51.5




Height of Area of
B H NO: Depth (m) Sp-eflmen Specimen Mass of Specimen Density [kﬂmal Load at Faiure | Compressive Strength Remarks
(mm) (mm) (&) (k) (N/mm2)
MM 29(TP29-304)MN 30 0.8M 50 2500 281 2248 107.5 43.0 DRY
50 2500 279 2232 98.8 39.5
50 2500 282 2256 87.5 35.0
50 2500 284 2272 70.0 28.0 SOAKED
S0 2500 283 2264 B67.5 27.0
50 2500 286 2288 75.0 30.0
MN 29(TP29-30B)MN 30 01.5M 50 2500 273 2184 12000 48.0 DRY
50 2500 277 2216 167.5 43.0
S0 2500 275 2200 90.0 36.0
50 2500 281 2248 725 29.0 SOAKED
50 2500 283 2264 838 335
50 2500 279 2232 67.5 27.0
MM 29(TP29-30C)MN 30 1.2M 50 2500 254 2032 85.0 34.0 DRY
50 2500 256 2048 97.5 39.0
50 2500 253 2024 105.0 42.0
50 2500 261 2088 62.5 25.0 SOAKED
50 2500 260 2080 50.0 20.0
50 2500 259 2072 48.8 19.5
MM 31(TP30-31)MN 31 1.5M 50 2500 298 2384 145.0 58.0 DRY
50 2500 297 2376 125.0 50.0
50 2500 299 2392 115.0 46.0
50 2500 302 2416 81.3 32.5 SOAKED
50 2500 304 2432 92.5 37.0
50 2500 3o 2408 750 30.0




Height of Area of
B H NO: Depth (m) Ep-efimen Specimen Mass of Specimen Density lk&"ma:l Load at Faiure | Compressive Strength Remarks
(mm] (mm) (&) (kN) (N/mm2)
MM 31[TP31-32B)MN 32 0.8Mm 50 2500 245 1960 513 20.5 DRY
50 2500 248 1984 65.0 26.0
50 2500 251 2008 76.3 30.5
50 2500 256 2048 43.8 17.5 SOAKED
S0 2500 280 2080 35.0 14.0
S0 2500 258 2064 413 16.5
MM 33(TP33-34A)MN 34 1.2m 50 2500 310 2480 158.8 63.5 DRY
50 2500 314 2512 1425 57.0
50 2500 312 2496 1525 61.0
50 2500 318 2544 1325 53.0 SOAKED
50 2500 316 2528 118.8 47.5
S0 2500 319 2552 1250 50.0
PN 33[TP33-34B)MN 34 1.8mM 50 2500 o7 2456 148.8 59.5 DRY
50 2500 305 2440 1375 55.0
50 2500 08 2464 1425 57.0
50 2500 311 2488 488 39.5 SOAKED
50 2500 313 2504 102.5 41.0
50 2500 312 2496 107.5 43.0




GEOPHYSICAL INVESTIGATION



Executive Summary

This section describes the results of geophysical site investigations on the proposed
Nanyuki - Isiolo - Meru power line in Kenya.

Climate

The area exhibits varying climatic conditions which can be correlated with proximity to
Mt. Kenya. Meru receives highest rainfall followed by Nanyuki and least rainfall is at the
area near Isiolo substation. The areas on the lee ward side of Mt Kenya are arid to semi-
arid with vegetation type varying with amount of rainfall received. The wind ward side of

the mountain receives substantial rainfall with fertile soils for agricultural farming.
Geology

The geology is variable in the region, with volcanic rocks being predominant. The rocks in
the area consist of

(i) Precambrian Basement System rocks. And forms the floor upon which all other rocks
rest. These rocks consist of schist, granulites and heterogeneous gneisses of varying
composition. The basement system of rocks is not exposed in this area.

(ii) Tertiary to Recent Volcanic rocks, these are rocks formed from volcanic activity,
erosion and deposition (Rocks of Mount Kenya volcanics and Recent Superficial deposits

of soils laterites, ashes, younger moraines, glacial-fluvial deposits.)

The power line traverses through an area with variable geology raging from Tertiary to
recent volcanic deposits to Precambrian Basement System. These Basalts are overlain by
superficial deposits which are in turn overlain by black cotton soils and red soils

depending on the area.
Geophysics

Geophysical measurements were executed at selected points along the line. The vertical
electrical measurements were done by employing the Schlumbger array with the survey

depth probing to a maximum depth of 50 m bgl

The close proximity of the potentials during investigation in the order of 1.0m enabled

delineation of near surface stratigraphy which is highly relevant to the foundation depth



of the pylons. Subsequent increment in potential distance enabled us to delineate

stratigraphy up to 50m.
Conclusions

The top most layer has been observed to be thinnest at areas near Isiolo substation
(angle point 19 all through to angle point 30. In some parts the bedrock is observed to
outcrop above ground surface with other places the rocks are covered by a thin soil layer

of less than one foot.

The top soil thickens as you approach Meru substation, similarly in the areas near

Nanyuki substation and Kisima plantations the top soils layer is thicker than at Isiolo.

Measured ground Resistivity significantly increases with depth indicating hard rock near
surface throughout the line. These high resistance rock strata are persistence throughout
the power line. The high resistance strata is observed to be very near surface (above five
meters bgl) We therefore conclude that there is a solid base rock near surface

consistence with volcanic lava flows in the area.

Ground water table is below 50m below ground level in all test locations except at six test
locations namely VES 20, VES 26, VES 28, VES 32, VES 35 and VES 41 where the water
table is between 41 and 50 meters below the ground level as determined by electrical
sounding. We therefore conclude that there is no risk of ground water table rise that

would affect the foundations as proposed in the report.

No structural anomalies were identified throughout the line -sampling interval
notwithstanding. We therefore conclude that no major considerations need to be

factored-in the design.
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LIST OF ABBREVIATIONS

ABBREVIATIONS: (NOTE: SI spellings used throughout).

EC Electrical Conductivity (in micro Seimens/centimetre)
Km Kilometres

M Metres

M amsl metres above mean sea level

m bgl Metres below ground level

VES Vertical Electrical Sounding

Vi



1. INTRODUCTION

This section describes the results of geophysical site investigations on proposed
Nanyuki-Isiolo-Meru power line. The power line starts at Nanyuki substation though
[siolo substation (not constructed) and ends at the existing power substation at Meru.
The distance along the line is approximately 100kms. The survey was carried out in the
month of February and March 2013. A total of 44 electrical soundings were carried out
throughout the line profile to determine the ground parameters necessary for the design

of the power line.

1.1 Objectives of the study

The objective of the study was to evaluate the stratigraphy of the subsurface geology
through measurements of the electrical resistance/resistivity properties of the
underlying materials in order to enable optimal structural design of the towers. The study
also investigated the near surface ground water regime along the line to aid the design

engineer accordingly.

The investigation comprised a detailed desk study in which the available relevant
geological and geophysical data were collected, analyzed, collated and evaluated within
the context of the Client's requirements. This was followed by geological and geophysical
field investigations, data acquisition, analysis and reporting. The data sources included
information gathered from reports of previous geophysical and geological investigations

in the area.



BACKGROUND INFORMATION

1.2 Location

The proposed power line is located in laikipia, Isiolo and Meru counties. The area lies
between Easting 37.0591333 Northings 0.0002 at VES 1 and Easting 37.6840333,
Northings 0.1097833 at Meru. The geology of the area is described in "The Geology of
the Meru - Isiolo Area” by P. Mason (1953)

1.3 Climate

The area exhibits varying climates which is related with proximity to Mt. Kenya. Meru
receives highest rainfall followed by Nanyuki and least rainfall is at the area near Isiolo
substation. the areas on the lee ward side of Mt Kenya are arid to semi-arid with
vegetation type varying with amount of rainfall received. The areas from angle point one
to angle point 29 have similar climatic conditions as compared to the areas from angle

point thirty to thirty nine at Meru substation.

1.4 Physiography
The area can be divided into two distinct physiographic units, the North western slopes
of Mount Kenya and the Basement System terrain. Mount Kenya has a relatively flat

profile and builds gradually up to its present elevation of 5680 m.

The Basement in this area has for the greater part been lowered well below the level of
sub-miocene peniplain, now preserved intact only under eastern-most flows of the

Mount Kenya series.

1.5 General Drainage

The drainage pattern in this area is determined chiefly by three factors:

- the direction of slope of Mount Kenya volcanic series
- the slope of the end-Tertiary peniplain

- the Basement System structures



2. GEOLOGY
The investigated area lies on Pleistocene to Miocene volcanic material overlying the
Basement rocks at greater depth. Below we discuss the regional geology as well as the

detailed assessment of the geology at the investigated area

Regional Geology

The rocks of the area fall naturally into two distinct groups, those very ancient
constituting the Basement rocks and the rocks that are comparatively recent which
include Tertiary and later volcanic plus the subordinate sediments. The geological history

of the area can be traced through the following chief phases: -
Deposition of the Basement System
Metamorphism of the Basement System
Erosion between the Archean and the Tertiary period
Sub-Miocene peneplanation and Miocene sedimentation
Eruption of Mount Kenya
The End-tertiary peneplanation
The Pleistocene basalt eruptions
Middle and Upper Pleistocene erosion and deposition

The investigated areas are located on the northwestern side of Mount Kenya. Before the
formation of the Mount Kenya the whole area was made up of Pre-Cambrian Basement
System crystalline rocks of the Mozambique Belt. These very old rocks were laid down,
metamorphosed, exposed and eroded and were in Pre- Tertiary times an ‘ancient’ land

surface (OLS)

The formation of Mount Kenya was followed by extensive and widespread volcanic and
wide spread volcanic activity throughout much of Kenya. In Meru central area this activity
covered the Old Land Surfaces, and was characterized by periods of extrusive activity
followed by periods of relative calm during which erosion by wind, water and glaciation

occurred.



The Mount Kenya Suite in which the area under investigation falls is divided into two
parts —the volcanics of the main eruptive episode, and the volcanics of the satellite vents.
The former are mainly the volcanics erupted from the main vents that is now blocked,
and the latter are volcanics erupted from satellite vents and from fissures of the main
crater. The two periods of vulcanicity are separated by the consolidation of syenites and

phonolites of the central plug

The Basement System

The Basement System Rocks forms the floor on which other rocks of the area lie. It is
composed of heterogeneous gneisses, granulites and schists of varied and complex
origin. Metamorphic gneisses and schists of basement System outcrop at the southern,
eastern and northern margins of the Mt. Kenya volcanic field, and occur as inliers in the
south west part of the Mt. Kenya area. Blocks of metamorphic rocks are common high on
Mt. Kenya in trachytic agglomerates west of Ithanguni, and it's clear that Basement
System rocks form the foundation of the volcanics in the area. Minor intrusions of dioritic

type are widespread but relatively rare.

The Mount Kenya Suite

The Mount Kenya Suite include all the volcanic rocks erupted from Mt. Kenya and from
satellite volcanoes on its flanks, excepting only those that appear to belong to separate
and petrographically dissimilar volcanic episode, namely the Thiba Basalts and the

basaltic pumice cones of the northern slopes.

The Mt. Kenya suite covers an area of approximately 2700 sq. miles. The age of the first
volcanics of the suite is not known with any accuracy, but can be estimated in general
way from the erosional history of the area to a period in the upper Pliocene. The
relatively young Thiba Basalts which overlie the Mt. Kenya suite on the southern flanks of
the mountain are much younger than the maturation of the mid Pliocene peneplain, and
are probably comparable in age with basalts of the northern slopes found to be overlain

by soils.

The Mount Kenya Volcanic Series

The western half of the area is covered by a succession of lava flows, which have erupted

from the central and subsidiary vents of Mount Kenya



The succession falls into four main and a fifth subsidiary group according to age and lava

type: -
(5). Basalts of the parasitic craters
(4). Olivine basalts.
(3) Finely porphyritic and dense phonolites.
(2) Kenytes.
(1) Basalts with phonolites.

The lowermost flows are of olivine basalts which underline the kenytes in the area north
of Kituri rest camp, and are themselves underlain by tuffs and agglomerates. They are
accompanied by some dense phonolites. (2) Overlying the basalts in the north and
resting elsewhere directly on the sub-miocene peneplain are successions of Kenyte flows
gradually increasing from a negligible thickness across the southern part. Interbedded in
this series are considerable thickness of ash and agglomerate and a few basalt flows of
limited extent. (3) The kenytes are followed by eruptions of finely porphyritic or dense
phonolites and subordinate ash beds having their maximum development along the
central part of the lava area of the total thickness of over 656 m. (4) In the north-eastern
part the phonolites are overlain by flows of olivine- basalts. The extent of their
distribution could not be determined, as the densely forested area was not traversed
during the geological mapping. (5) Within the forest in this part of the area, a group of
three small and well preserved craters named Kiruini, representing the latest
manifestation of volcanism within the area. The basalts of (4) above are thought to

belong to an earlier period.

The Nyambene Volcanic Series

Some miles northeast of the area volcanic accumulations build the Nyambeni Mountain
ranges, which cover a big area and rise to many thousands of meters above the great flat
expanses of the end-Tertiary peneplain. Extensive sheets of lava spread out on the
surrounding plains, a few of which fall within the area. The greatly different stages of
erosion seen in these cones perhaps indicate a protected period of eruption. The basaltic

sheets have a fairly large extent in the north eastern part of the area, but a few widely



separated outliers show that the flows originally stretched over most of the eastern half

of the area to a distance of well over thirty miles south of the Nyambeni Range.

The flows consist of finely porphyritic and vesicular olivine basalt, some of which has a

markedly columnar structure.

Pleistocene Sediments

Gravels of Pleistocene age on a the small plain on the Northern side of the Thingishu
River South-west of Lansa Hill consist chiefly of pebbles of Nyambeni basalt with less
frequent Basement System and Kenyte pebbles set in a sandy friable matrix. No good
vertical exposures were found to show the thickness of the beds. The remnants of
apparently younger, torrential deposits, probably upper Pleistocene in age, occur in

places along the basement System streams.

Recent

The soils of the District vary according to the rainfall, the underlying formations and the
local drainage conditions. Deep soil and subsoil has developed over greater part of Mount
Kenya volcanic and Nyambeni hills on the ash beds, owing to the good rainfall and their
easily decomposed nature. The top soil is generally a medium to dark brown loam

grading downwards into darker more clayey subsoil

Geology of the investigated area

In the investigated area the superficial deposits made up of black cotton soil which results
from the weathered basalts, volcanic ashes and glacial -fluvial deposit. These are
underlain by the Mount Kenya Volcanic series which were laid down by explosive activity
around Mount Kenya where there was the main eruptive episode and later fissures
eruptions. At greater depth these volcanic rocks are underlain by the basement system

rocks.

The Mount Kenya volcanics are considered to be -Pleistocene in age because vulcanicity
of Mount Kenya began shortly before maturation of the end-Tertiary (Mid- Pliocene)
erosion surface and continued for considerable time after it had begun to be incised by a

new erosion cycle.



Structural geology

The structure of the Mount Kenya volcano and its satellites is that of a large volcanic pile
with radial outward dips centered on the plug, which forms the present peak of the
mountain. Within volcanics of the satellites, however, various altitudes of the beds are
found. The trachytic formations which out crop in the head of Hohnel and Teleki valleys,
and underlie the kenytes, dip to the south and south east, and suggest that they were
erupted from a centre to the west of the peaks. Similarly the Ithanguni volcanics show
radial out ward dip about the centre.

3. HYDROGEOLOGY

The hydrogeology of an area is normally intimately dependent upon the nature of the
parent rock, structural features, weathering processes, recharge mechanism and the
form and frequency of precipitation. When evaluating the groundwater potential of an
area, several criteria have to be considered, these are satisfied best by considering the
geological formations identified in the area in terms of their hydrogeological properties.
This section considers the various hydrogeological parameters such as sub-surface

storage and presence of structures that can enhance it.

In general the area is drained by the Ewaso Ng'iro River catchment. A number of
boreholes have been drilled in the area and it is believed that the upstream play a major
role in the recharge of ground water in the general area. Ground water in volcanic rocks
is limited to fractures and erosion levels within the volcanic succession. Lavas are
generally not water bearing because of their unfractured and impervious character.

The recharge mechanism and replenishment of the confined aquifers that underlie the

area of investigation can be described broadly as follows;

There is evidence of direct recharge from the surface to the confined aquifers,
particularly to the Laikipian Basalts, as they near the surface and at places are exposed
locally. It is possible that the Trachytic tuffs and the Basaltic agglomerates of the Simbara
Series are replenished directly through the soil or via the local stream systems which act
as a recharge conduit to deeper aquifers.

The Mount Kenya forest belt forms the most important recharge area for the aquifers in
the area where rainfall reaches 2200mm/year. Here water percolates directly into the

faults and cracks within the Pleistocene rocks of the Mount Kenya Volcanics through the
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soil or via the local stream system, which act as a recharge conduit to deeper aquifers.

Additional recharge may be expected to the aquifers on the slopes of Mount Kenya area
via fractures and faults where some of the ground water from higher parts of this area
flow to the east and west through the high concentration of faults and fracture zones

running east -west.

Regional Hydrogeology

Lavas usually have considerable, but not indefinite, lateral extensions, lengths of flow
being measured in miles or occasionally tens of miles and their breadths in hundreds or
thousands of meters. As the OLS deposits interbedded with the lavas presumably run
together at the margins and extremities of the lavas, they must form a system of only

locally connected stratiform aquifers within the series of volcanic rocks.

Some borehole logs records tuffs interbedded between the lavas and those of others, lava
flows that are in a highly weathered condition. Few good aquifers have been recorded
within such materials, which process cracks in the former and microscopic interstices in
the latter collapse, rendering the rocks impermeable. Most of the boreholes are confined

in this area.



4. GEOPHYSICAL INVESTIGATION METHODS

A great variety of geophysical methods are available to assist in the assessment of
geological subsurface conditions. In the present survey the geo-electrical method has
been used. Investigations of the electrical resistance at the project area included the use
of geophysical techniques to probe the sub-surface. The main emphasis of the fieldwork
undertaken was to determine the electrical resistance, thicknesses and composition of the
sub-surface formations and to identify water-bearing zones. This information was
principally obtained in the field using ABEM SAS 4000 Terrameter for resistivity

soundings

Resistivity Method

Vertical electrical resistance measurement was carried out to probe the condition of the
sub-surface and unveil the stratigraphy of the ground. The VES investigates the resistance

and resistivity layering below the site of measurement.

Basic Principles

The electrical properties of rocks in the upper part of the earth's crust are dependent upon
the lithology, porosity, degree of pore space saturation and the salinity of the pore water.
Saturated rocks have lower resistivity than unsaturated and dry rocks. The higher the
porosity of the saturated rock results in lower resistivity and the higher the salinity of the
saturating fluids, the lower the resistivity. The presence of clays and conductive minerals

also reduces the resistivity of the rock.

The resistivity of earth materials can be studied by measuring the electrical potential
distribution produced at the earth's surface by an electric current that is passed through the

earth.

The resistance R of a certain material is directly proportional to its length L and

cross-sectional area A, expressed as:



R=Rs*L/A (Ohm) (1)

where Rs is known as the specific resistivity, characteristic of the material and independent

of its shape or size. With Ohm's Law,

R =dV/I (Ohm) 2)

where dV is the potential difference across the resistor and I is the electric current through

the resistor; the specific resistivity may be determined by:

Rs=(A/L) * (dV/I) (Ohm.m) (3)
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Vertical Electrical Soundings (VES)

When carrying out a resistivity sounding, current is led into the ground by means of two
electrodes. With two other electrodes, situated near the centre of the array, the potential
field generated by the current is measured. From the observations of the current strength
and the potential difference, and taking into account the electrode separations, the ground

resistivity can be determined.

A total of forty four (44) resistivity soundings were carried out with the separation between
the electrodes being step-wise increased (in what is known as a Schlumbger Array), thus
causing the flow of current to penetrate greater depths. When plotting the observed
resistivity values against depth on double logarithmic paper;, a resistivity graph is formed,
which depicts the variation of resistivity with depth.

The graphs can be interpreted with the aid of a computer program and the actual resistivity

layering of the subsoil is obtained. The depths and resistivity values provide the geophysicist
with information on the geological layering and thus the depth to the bedrock.

11



GEOPHYSICAL FIELDWORK AND RESULTS

Fieldwork

Fieldwork was carried out on February and March 2013. Resistivity measurements were
used to estimate the depth and thickness to the different sedimentary rock formations. A
total of forty four (44) Vertical Electrical Sounding measurements were executed at selected

points along the line.

Resistivity Computations Results

The resistivities of the measured depths were computed in order to present the resistivity

(Ohm-m) for the vertical profile. The calculation used constants calculated from the formula:

K=m ((AB/2)2 - (MN/2)2)
MN
Where: K is a geometric constant
AB is the current electrode separation, and

MN is the potential electrode separation

The table presents the computed resistivity values for the investigated site

Resistivity Measurement Results

The table below presents the measured resistivities (Ohm-m) with their respective depths
(m). The data acquired from the survey has been studied to determine whether any
particular depth intervals displayed high resistivities values, which would indicate presence
of unsaturated material, bedrock. Such variations are caused primarily by differences in the
characteristics of the subsurface strata. Resistivities decreases as porosity, hydraulic
conductivity, water conductivity and water salinity increase. Dry formations are poor
electrical conductors and show very high resistivities. Dry sand and gravel have higher

resistivity values. The resistivity values are also affected by electrode spacing, whereby short
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spaced electrodes read a smaller part of the formation, which makes possible more precise
identification of formation interfaces. As the electrode spacing is not constant, a truer
measurement of formation resistivity is obtained since greater penetration of the formation

is achieved.

The values represent resistivity for the vertical section of the formations. The depths
defined from these results were progressively increased to determine the variation in
resistivity with depth. The changes in resistivity /resistance with increased electrode spacing

signify change in formation with increase in depth.
The table below presents the resistivity measurements for 44 vertical electrical soundings
executed in the proposed power line to a depth of 50 m bgl

Resistivity Interpretation Results

Interpreted results of the soundings are shown in the follbwing table:

Table 1: Resistivity Interpretation Results for the Project Area

VES No. | Depth Resistivit | Geological Interpretation
(m) y (Ohm-
m)
VES 1 0-0.8 719 Top superficial layer comprising of dry clay
soils
0.8-8 21.4 Compact brown lateritic material
8-15 65.6 Slightly weathered Basalts
VES 2 0 -2 222 Dry black clays soils
2-6.3 46.7 Slightly weathered to compact reddish
laterites
16.3-50 77.6 Fresh and compact Basalts

13



VES 3 0 -2 7.06 Top superficial layer comprising of wet black
clay soils
2-5.0 8.63 Weathered brown lateritic material
5-50 7.56 Slightly weathered to compact Basalts
VES 4 0-2 27 Top superficial layer comprising of wet black
clay soils
2-7 25 Weathered brown lateritic material
7-15 32 Slightly weathered to compact Basalts
VES 5 0-0.8 17 Top superficial layer comprising of black clay
soils
0.8-6 32 Slightly weathered to compact brown
lateritic material
6 -50 40 Compact Basalts
VES 6 0-1 26 Top superficial layer comprising of black clay
soils
1-3 15 Weathered brown lateritic material
3-50 35 Slightly weathered to compact Basalts
VES 7 0-1 27 Top superficial layer comprising of black clay

14



soils

1-5 68 Slightly weathered Basalts material
5-50 70 Slightly weathered to compact Basalts
VES 8 0-0.5 127 Top superficial layer comprising of black clay
soils
0.5-2 20 Highly weathered Basalts material
2-50 40 Slightly weathered to compact Basalts
VES 9 0-0.8 0.8 Top superficial layer comprising of black clay
soils
0.8-7 47 Compact Basalts material
7-50 35 Slightly weathered to compact Basalt
VES 10 0-0.7 78 Top superficial layer comprising of Brown
soils
0.7-8 15 Highly weathered Basalts material
8-15 50 Compact Basalts
VES 11 0-1.2 33 Top superficial layer comprising of Brown
soils
1.2-13 114 Slightly compact Basalts material
13-50 35 Compact Basalts
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VES 12 0-0.7 8 Top superficial layer comprising of Brown
soils
0.7-12 45 Slightly weathered Basalts material
12-50 30 Compact Basalts
VES 13 0-1.6 18 Top superficial layer comprising of Brown
soils
1.6-8 9 Highly weathered Basalts material
8-50 30 Compact Basalts
VES 14 0-04 16 Top superficial layer comprising of Red soils
0.4-16 75 Weathered Laterite material
>16 51.6 Compact Basalts
VES 15 0-0.3 8 Top superficial layer comprising of Red soils
0.3-8 90 Weathered Laterite material
>8 75.71 Compact Basalts
VES 16 0-0.3 474 Top superficial layer comprising of Reddish
brown soils
0.3-8 55.9 Highly weathered Laterite material

16



>8 75.71 Compact Basalts

VES 17 0-04 3375 Top superficial layer comprising of Red soils
0.4-8 55.9 Highly weathered Laterite material
>8 175.71 Compact Basalts

VES 18 0-0.7 275 Top superficial layer comprising of Red soils
0.7 -4 55.9 Highly weathered Laterite material
>4 175.71 Compact Basalts

VES 19 0-0.8 615 Top superficial layer comprising of Red soils
0.8-8 49.7 Highly weathered Laterite material
>8 167 Compact Basalts

VES 20 0-0.4 343 Top superficial layer comprising of Red soils
04-4 31.98 Highly weathered Laterite material
>4 155 Compact Basalts

VES 21 0-1.14 98 Top superficial layer comprising of Red soils
1.14 9.86 Highly weathered Laterite material
9.86
>9.86 155 Compact Basalts

17



VES 22 0-0.38 2617 Top superficial layer comprising of Red soils
0.38 134 Highly weathered Laterite material
7.513
>7.513 359 Compact Basalts
VES 23 0-0.9 32 Top superficial layer comprising of Red soils
09-7.6 7.8 Highly weathered Laterite material
>7.6 8875 Compact Basalts
VES 24 0-3.57 159 Top superficial layer comprising of Reddish
brown soils
3.57 34.1 Highly weathered Laterite material
8.27
> 8.27 311 Compact Basalts
VES 25 0-0.53 24.6 Top superficial layer comprising of Brown
soils
0.53 56.8 Highly weathered Laterite material
9.72
>9.72 8875 Compact Basalts
VES 26 0-04 766 Top superficial layer comprising of Brown

18



soils

0.4-6.68 | 56.8 Highly weathered Basalts material
>6.68 1240 Compact Basalts
VES 27 0-0.6 20.1 Top superficial layer comprising of Brown
soils
0.6-4.73 | 6.89 Highly weathered Basalts material
>4.73 1599 Compact Basalts
VES 28 0-0.96 354 Top superficial layer comprising of Brown
soils
0.9-9.31 | 3503 Highly weathered Basalts material
>9.31 1599 Compact Basalts
VES 29 0-0.5 252 Top superficial layer comprising of Red soils
0.5-8.14 | 4.17 Highly weathered Basalts material
>8.14 45.8 Slightly Compact Basalts
VES 30 0-2.08 92.7 Top superficial layer comprising of Red soils
2.08-49 | 3.6 Highly weathered Basalts material
>4.9 97.2 Slightly Compact Basalts
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VES 31 0-0.86 650 Top superficial layer comprising of Red soils
0.86-2.9 | 252 Highly weathered Basalts material
>2.9 996 Slightly Compact Basalts

VES 32 0-0.7 104 Top superficial layer comprising of Red soils
0.7-14 11 Highly weathered Basalts material
>14 215 Slightly Compact Basalts

VES 33 0-1.39 104 Top superficial layer comprising of Red soils
1.39-32 |92 Weathered Basalts material
>32 453 Slightly Compact Basalts

VES 34 0-4 10.7 Top superficial layer comprising of Black

cotton soils

4-17 175 Weathered Basalts material
>17 324 Slightly Compact Basalts

VES 35 0-04 403 Top superficial layer comprising of Red soils
0.4-20 19.86 Weathered Basalts material
>20 247 Slightly Compact Basalts

VES 36 0-03 548 Top superficial layer comprising of Red soils
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0.3-3 42.8 Weathered Basalts material
>3 335 Slightly Compact Basalts
VES 37 0-2.18 317 Top superficial layer comprising of Red soils
2.18 -117.3 Weathered Basalts material
15.4
>15.4 3721 Slightly Compact Basalts
VES 38 0-1.11 339 Top superficial layer comprising of Red soils
1.11-11 | 175 Slightly Weathered Basalts material
>11 939 Slightly Compact Basalts
VES 39 0-0.7 970 Top superficial layer comprising of Red soils
0.7-4.9 89 Slightly Weathered Basalts material
>4.9 7296 Slightly Compact Basalts
VES 40 0-0.96 88.6 Top superficial layer comprising of Brown
soils
0.96-49 | 26.7 Slightly Weathered Basalts material
>4.9 117 Slightly Compact Basalts
VES 41 0-1.6 65 Top superficial layer comprising of Brown
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soils

1.6-2.85 | 1187 Fresh Basalts material
>2.85 117 Slightly Compact Basalts
VES 42 0-0.6 149 Top superficial layer comprising of Red soils
0.6 -19 22.8 Slightly Weathered Basalts material
>19 117 Slightly Compact Basalts
VES 43 0-0.96 354 Top superficial layer comprising of Brown
soils
0.9-9.31 | 3503 Highly weathered Basalts material
>9.31 1599 Compact Basalts
VES 44 0-0.34 256 Top superficial layer comprising of Red soils
0.34-12 |11 Highly Weathered Basalts material
>12 2658 Slightly Compact Basalts
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5. TOMOGRAPHIC INTERPRETATION

Tomography

The tomographic image of VES 1 to VES 8 shows that the top superficial layer extends to
about 2 m bgl There is a dome-shaped geological formation, which is an indication of a
volcanic dike as from VES 4 to VES 7. The resistivities in this area range are consistent

with Basaltic and phonolites resistivity. The ground is thus fairly stable.

e
2,

158
126
100
o4
a3.1
0.1
I0E
316
251

ENEET AW

Figure 1: Tomographic Image of VES 1 to VES 8

The tomographic image of VES 9 to VES 14 is a little bit consistent with homogeneity of
the area being high as compared to Fig 1 The top superficial layer extends below 1.9 m
bgl followed by a compact layer which extends up to around 8 m bgl, this is underlain by
fresh basalt which is well visible below VES 12 but VES 13 is weathered below 3 m bgl
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VES 9 -14
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Figure 2: Tomographic Image of VES 9 to VES 14
VES 15 -22

The tomographic image of VES 15 to VES 22 shows that the top superficial layer extends
to about 2 m bgl There is a dome-shaped geological formation, which is an indication of a
weak zone below VES 21 and VES 22. The resistivities in this area range are consistent

with Basaltic and phonolites resistivity. The ground is thus fairly stable.
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Figure 3: Tomographic Image of VES 15 to VES 22

Tomographic Image of VES 23 to VES 29 indicates a top superficial layer up to 1.78 m bgl
except for VES 27 which extends below 3 m bgl This is underlain by a compact layer of

basalt which extends to 50 m bgl with resistivity increasing downwards.
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Hydrogeologically VES 27 has the greatest hydrological potential while VES 28 has the
hardest formation with resistivity range of 400 to 550 OhmM

Weathered Point

Fresh Basalt

Figure 4: Tomographic Image of VES 23 to VES 29

VES 30 -35

Tomographic Image of VES 30 to VES 35 shows that there is a homogeneous geological
formation comprising volcanic sediments with a resistivity range as from 300-500 OhmM
except for VES 34 which is weathered up to about 4 m bgl. There is also a dyke below VES

31 with a resistivity of 700 OhmM. Weathered layer

Dyke
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Figure 5: Tomographic Image of VES 30 to VES 35
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VES 36 -41

Tomographic image of VES 36 to VES 41 shows the existence of a weathered layer below
VES 37 at about 13 m bgl followed by a large dyke from VES 38 to VES 39 at about 8 m

bgl to 40 m bgl which marks the beginning of another weathering at 13 m bgl below VES
40 Weathered Layer

Weathered Layer

Resistive Dvke

FPseuflo cross-section =1 =
)

)
2

512
373
263
193
139
100

213
373
262

BT TR

Figure 6: Tomographic Image of VES 36 to VES 41
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CONCLUSION AND DISCUSSION

Conclusion

The following conclusions are made:-

0

(i)

(iii)

(iv)

v)

(vi)

The resistivity variations in the area are related to the geology of the subsurface,
revealing the stratigraphic layering of the underlying formations.

The top most layer of the whole area of survey is composed of unconsolidated
material which should be excavated to a depth of between 0.5 to 2 m bgl or as
determined by laboratory test results and calculated bearing capacity values. This
top layer extends deeper up to about 4 m bgl in areas around VES 13, VES 27 and
VES 34 as determined by a 2 D tomographic analysis of the data which involves
combination of at least four VESs to get the interconnection of the resistivity
between them. This approach provides a clearer picture of the weathering profile as
opposed to 1D analysis or resistivity values at single points independently.

The decline in the resistivity values with depth is coincidental with weathering
profile of the top most formation. (The resistivity values decrease with depth due to
the weathering of the formation underlying the top superficial layer which gets into
contact with the percolating water from the surface).

The clay layer goes to a depth range of 1.0 to 3 m bgl in areas near Nanyuki Town
and also the same thickness through Kisima where the Red/black cotton soil is
about 3 m bgl In areas around Meru Isiolo Junction, you find Basalts rock outcrops
with some sections having shallow brown soil of about <0.5 to 1 m bgl. This is
underlain by dry weathered Basalts materials which are further underlain by fresh
Basalts.

Towards Isiolo and the Sub-station, the clay is less thick to depth of about <1.0 m bgl
and then underlain by weathered Basalts.

Generally, in the entire surveyed area the geophysics is favorable for the proposed
powerline. The geology and stratigraphy is favorable too and there is minimal

likelihood or danger of settlements.
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Recommendations

Recommendations have been made in the section of laboratory soil testing in this report

From the resistivity measurements it is clear that at the proposed power line from
Nanyuki Sub-station runs through a uniform ground and the decrease in the resistivity

values is coincidental with the weathering profile.

At sections around VES 13, VES 27 and VES 34 as discussed above, slight changes in the

weathering profile should be expected.

Generally, in the whole surveyed area there is no evidence of saturated ground due to
presence of groundwater to depths of about 40 m bgl and therefore there is no any
adverse effect or possibilities of frozen ground that may interfere with the intended

development.
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APPENDICES
APPENDIX1: GEOTECHNICAL INVESTIGATION
APPENDIX2: GEOPHYSICAL INVESTIGATION
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Appendix 1: Interpretation VES Graphs
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Figure 7: Interpreted Graph for VES 1
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Figure 8: Interpreted Graph for VES 2
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Figure 9: Interpreted Graph for VES 3
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Figure 10: Interpreted Graph for VES 4
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1000

Figure 11: Interpreted Graph for VES 5
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Figure 12: Interpreted Graph for VES 6
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Figure 13: Interpreted Graph for VES 7
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Figure 14: Interpreted Graph for VES 8
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Figure 15: Interpreted Graph for VES 9
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Figure 16: Interpreted Graph for VES 10
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Figure 17: Interpreted Graph for VES 11

Figure 18: Interpreted Graph for VES 12
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Figure 19: Interpreted Graph for VES 13
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Figure 20: Interpreted Graph for VES 14
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Figure 21: Interpreted Graph for VES 15

100]

AEB/2)
L y L L h L L L L
1n 100

Figure 22: Interpreted Graph for VES 16
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Figure 23: Interpreted Graph for VES 17

100

10|

ot = e

BRI

Figure 24: Interpreted Graph for VES 18
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Figure 25: Interpreted Graph for VES 19
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Figure 26: Interpreted Graph for VES 20
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Figure 27: Interpreted Graph for VES 21
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Figure 28: Interpreted Graph for VES 22
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Figure 29: Interpreted Graph for VES 23
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Figure 30: Interpreted Graph for VES 24
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Figure 31: Interpreted Graph for VES 25
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Figure 32: Interpreted Graph for VES 26
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Figure 34: Interpreted Graph for VES 28
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Figure 35: Interpreted Graph for VES 29
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Figure 36: Interpreted Graph for VES 30
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Figure 37: Interpreted Graph for VES 31
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Figure 38: Interpreted Graph for VES 32
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Figure 39: Interpreted Graph for VES 33
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Figure 40: Interpreted Graph for VES 34
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Figure 41: Interpreted Graph for VES 35

2B A2

10| L H L L H L L L s
1 o oo

Figure 42: Interpreted Graph for VES 36
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Figure 43: Interpreted Graph for VES 37

B2

100] 1
10 100

Figure 44: Interpreted Graph for VES 38
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Figure 45: Interpreted Graph for VES 39
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Figure 46: Interpreted Graph for VES 40
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Figure 47: Interpreted Graph for VES 41
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Figure 48: Interpreted Graph for VES 42
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Figure 49: Interpreted Graph for VES 43
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Field photos
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Geotechnical Soil Investigations Nanyuki-Isiolo-Meru Powerline

SEGMENTS DEFINITION

Segment 1: Angle Point 1 (MNO1) - Angle Point 2 (MNO02) (Inclusive Test Points In-between)
Segment 2: Angle Point 2 (MNO02) - Angle Point 3 (MNO3) (Inclusive Test Points In-between)
Segment 3: Angle Point 3 (MNO3) - Angle Point 4 (MN04) (Inclusive Test Points In-between)
Segment 4: Angle Point 4 (MNO4) - Angle Point 5 (MNO5) (Inclusive Test Points In-between)
Segment 5: Angle Point 5 (MNOS5) - Angle Point 6 (MNO06) (Inclusive Test Points In-between)
Segment 6: Angle Point 6 (MN06) - Angle Point 7 (MNO7) (Inclusive Test Points In-between)
Segment 7: Angle Point 7 (MNO7) - Angle Point 8 (MNO08) (Inclusive Test Points In-between)
Segment 8: Angle Point 8 (MNO08) - Angle Point 9 (MN09) (Inclusive Test Points In-between)
Segment 9: Angle Point 9 (MNO09) - Angle Point 10 (MN10) (Inclusive Test Points In-between)

Segment 10: Angle Point 10 (MN10) - Angle Point 11 (MN11) (Inclusive Test Points In-
between)

Segment 11: Angle Point 11 (MN11) - Angle Point 12 (MN12) (Inclusive Test Points In-
between)

Segment 12: Angle Point 12 (MN12) - Angle Point 13 (MN13) (Inclusive Test Points In-
between)

Segment 13: Angle Point 13 (MN13) - Angle Point 14 (MN14) (Inclusive Test Points In-
between)

Segment 14: Angle Point 14 (MN14) - Angle Point 15 (MN15) (Inclusive Test Points In-
between)

Segment 15: Angle Point 15 (MN15) - Angle Point 16 (MN16) (Inclusive Test Points In-
between)

Segment 16: Angle Point 16 (MN16) - Angle Point 17 (MN17) (Inclusive Test Points In-
between)

Segment 17: Angle Point 17 (MN17) - Angle Point 18 (MN18) (Inclusive Test Points In-
between)

Segment 18: Angle Point 18 (MN18) - Angle Point 19 (MN19) (Inclusive Test Points In-
between)

Segment 19: Angle Point 19 (MN19) - Angle Point 20 (MN20) (Inclusive Test Points In-
between)

Segment 20: Angle Point 20 (MN20) - Angle Point 21 (MN21) (Inclusive Test Points In-
between)

Segment 21: Angle Point 21 (MN21) - Angle Point 22 (MN22) (Inclusive Test Points In-
between)
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Segment 22: Angle Point 22 (MN22) - Angle Point 23 (MN23) (Inclusive Test Points In-
between)

Segment 23: Angle Point 23 (MN23) - Angle Point 24 (MN24) (Inclusive Test Points In-
between)

Segment 24: Angle Point 24 (MN24) - Angle Point 25 (MN25) (Inclusive Test Points In-
between)

Segment 25: Angle Point 25 (MN25) - Angle Point 26 (MN26) (Inclusive Test Points In-
between)

Segment 26: Angle Point 26 (MN26) - Angle Point 27 (MN27) (Inclusive Test Points In-
between)

Segment 27: Angle Point 27 (MN27) - Angle Point 28 (MN28) (Inclusive Test Points In-
between)

Segment 28: Angle Point 28 (MN28) - Angle Point 29 (MN29) (Inclusive Test Points In-
between)

Segment 29: Angle Point 29 (MN29) - Angle Point 30 (MN30) (Inclusive Test Points In-
between)

Segment 30: Angle Point 30 (MN30) - Angle Point 31 (MN31) (Inclusive Test Points In-
between)

Segment 31: Angle Point 31 (MN31) - Angle Point 32 (MN32) (Inclusive Test Points In-
between)

Segment 32: Angle Point 32 (MN32) - Angle Point 33 (MN33) (Inclusive Test Points In-
between)

Segment 33: Angle Point 33 (MN33) - Angle Point 34 (MN34) (Inclusive Test Points In-
between)

Segment 34: Angle Point 34 (MN34) - Angle Point 35 (MN35) (Inclusive Test Points In-
between)

Segment 35: Angle Point 35 (MN35) - Angle Point 36 (MN36) (Inclusive Test Points In-
between)

Segment 36: Angle Point 36 (MN36) - Angle Point 37 (MN37) (Inclusive Test Points In-
between)

Segment 37: Angle Point 37 (MN37) - Angle Point 38 (MN38) (Inclusive Test Points In-
between)

Segment 38: Angle Point 38 (MN38) - Angle Point 39 (MN39) (Inclusive Test Points In-
between)
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APPENDIX
CLASSIFICATION TESTS
SEGMENT 1
ATTERBERG LIMITS BS 1377 - 2: 1990
MNO1
Project: PROPOSED POWERLINE Site/Location: NANYUKI-ISIOLO-MERU Date Received:  [09.12.2012
Material Description: [SANDY LEAN CLAY Job Reference: GCL/TGA-342/12 Sample No.: 1079
Sampled By: GCL Depth: 2.0M Date Tested: 17.12.2012
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 4 5 6 1 2 |aw
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 0.0]- -
Final Gauge Reading (mm) 16.1 18.0 20.2 22.3 24.4 26.0|- -
Tin No 69 53 72 17 27 33 16 29
Mass of Wet Soil (g 49.71| 40.97 35.05 4056 47.35| 5422 2045 24.00
Mass of Dry Soil (g) 37.21| 30.17 25.41 20.04| 33.46| 37.84| 16.49] 19.32
Mass of Moisture (g) 12.50| 10.80 9.64 11.52| 13.89| 16.38 3.96 4.68
Moisture Content (%) 33.6 35.8 37.9 39.7 41.5 433 24.0 24.2 24.1
PLASTIC LIMIT
35.0 PL= 24.1 %
LIQUID LIMIT
300 L= 375%
- - — Proportion Passing 425 pm BS Sieve
| — = 82.7 %
//
® 200 PLASTICITY INDEX
W@ 20,
3 //./ Pl = 13.4 %
[ PLASTIC MODULUS
a PM= 1107
100 LINEAR SHRINKAGE
LS= 6.4 %
|
5.0 ;
i GROUP SYMBOL (USC SYSTEM)
0.0 ¥ CL
33.6 35.8 379 39.7 41.5 43.3
Moisture Content (%)
Tested By: LUCAS Date Reported: 19.12.2012 Checked: WK
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MNO2
Project: PROPOSED POWERLINE Site/Location: NANYUKI-ISIOLO-MERU Date Received:  [09.12.2012
Material Description: |SANDY LEAN CLAY Job Reference: GCL/TGA-342/12 Sample No.: 1080
Sampled By: GCL Depth: 2.0M Date Tested: 17.12.2012
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 4 5 6 1 2 |Av.
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 0.0[- -
Final Gauge Reading (mm) 16.2 18.1 20.3 22.2 24.0 26.1}- -
Tin No 4 9 11 7 12 8 5 3
Mass of Wet Soil (g) 60.04| 56.36 58.20 60.56] 54.36| 54.04| 1269 16.08
Mass of Dry Soil (g) 47.24| 43.62 44.34 4536| 40.15| 39.27| 10.72( 14.32
Mass of Moisture (g) 12.80] 12.74 13.86 15.20| 14.21| 14.77 1.97 2.66
Moisture Content (%) 27.1 29.2 31.3 33.5 35.4 37.6 18.4 18.6 18.5
PLASTIC LIMIT
35.0 PL= E %
LIQUID LIMIT
30.0 LL= 30.9 %
Proportion Passing 425 pm BS Sieve
25.0 — . 86.9 %
.--"""f‘/
@ 200 I PLASTICITY INDEX
'-g ﬁ/rf“ i Pl= 12.4 %
; 150 ! PLASTIC MODULUS
5] PM = 1080
100 LINEAR SHRINKAGE
LS= 5.7 %
5.0
GROUP SYMBOL (USC SYSTEM)
0.0 - cL
27.1 29.2 31.3 335 354 37.6
Moisture Content (%)
Tested By: LUCAS Date Reported: 19.11.2012 Checked: WK
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TP2-3

MESHCOMSULT ENGIMEERING

Project: MANYUEI 151000 MERU POW Site f Location: MHNZ [TP2-3)MN3 Date Received: 06.03.2013
Material Description: [SILT with Sand Job Reference: GCL/MAS-356,13 Sample Mo.: 1174
Sampled By: GED CON Depth: 2.0M Date Tested: 16.03.2013
LIQUID LIMIT PLASTIC LIMIT
Test Mo. 1 2 3 4 5 [ 1 2 |Aw.
Initial Gauge Reading (mm}) 0.0 0.0 0.0 0.0 0.0 0.0 -
Final Gauge Reading [mm) 16.0 18.1 202 223 242 26.0|- -
Tin No 12 20 2 9 25 12 74 51
Mass of Wet Soil (=) 37.13| 4797 4504 5517 4384 3715| 21131 1912
Mass of Dry Soil (g} 26.41| 335g 31.08 3761 2953 2472 1831 1475
Mass of Moisture ] 10.72| 1438 1356 1758 1432 1243 agol 437
Moisture Content (%) 406 428 449 46.7| 485 50.3 194 298 295
PLASTIC LINMIT
350 PL= 295%
LIQUID LIMIT
300 LL= 445 %
Proportion Passing 425 pm BS Sieve
5.0 — — - 209%
I PLASTICITY INDEX
£ o0 [ Pl= 15.0 %
= - =
g 50 PLASTIC MODULUS
2 PM= 1211
100 LINEAR SHRINKAGE
5= 1%
5.0
GROUP SYMEBOL [USC SYSTEM)
oo - - ML
206 428 449 468.7 485 50.3
Muisture Content (%)
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PARTICLE SIZE ANALYSIS BS 1377 - 2: 1990

MNO1

MNESHCOMSULT ENGINEERING

PROJECT: PROPOSED POWERLIME LOCATION MMNOL DATE RECEINVED: 0812 2012
MATERIAL DESCRIPTION: | SAMDY LEAMN CLAY J0B REF: GCL/TGA-342/12 DATE TESTED: 13122012
SAMPLED BY: GICL DEPTH: 2.0m SAMPLE Mo.: 1073
100 - ,.-—-—-""H_' . e e e
] |
g ™ s —
E 60
o
0
&
2w
T}
E
£ 30
20
10
1]
0.002 0.005 002 006 0.2 06 20 6.0 20 &0 200
Particle Size [mm)
FINE MEDIUM CDARSE HNE MEDILIM COARSE FMNE MEDIUM COARSE
CLAY | COBEBLES BOULDERS
SILT SAND GRAVEL
TESTED BY: MOMICA DATE REPORTED 19.12.2012 CHECKED: WK
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64

MNO2

NESHCONSULT ENGINEERING

PROJECT: PROFOSED POWERLIMNE LOCATION MND2 DATE RECEIVED: 09.12 3012
MATERIAL DESCRIPTION: | SANDY LEAN CLAY JOB REF: GCL/TGA-342/12 DATE TESTED: 13.12.2012
SAMPLED BY: GCL DEPTH: 2.0M SAMPLE MNo.: 1080
o _b__l/’r-‘_- ‘ ‘ I T
m /""—‘-—’
i1
g™ =
%’ 60
=1
50
=
2w
1)
E
& 3o
20
10
1]
0.002 0.005 0.0z 0.06 0.2 0.6 20 6.0 o &0 200
Particle Size [mim]
CLAY FINE MEDILUM CDARSE ANE MEDIURM |m.ﬁ.ﬂ.’5£ FIMNE MEDIUM COARSE < BOULDERS
SILT SAND GRAVEL
TESTED BY: MOMNICA DATE REPORTED 19.12 2012 CHECKED: WK
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Nanyuki- Isiolo-Meru Powerline

TP2-3

NESHCONSULT ENGINEERING

|FH.I1IECT: NANYUKI ISHOLD MERL POWERLINE LOCATION MNZ [TP2-3]MN3 DATE RECEIVED: 06.03.2013
|I|I'I.I'I_TEFILAL DESCRIPTION:|SILT with Sand JOB REF: GCL/NAS-356/13 DATE TESTED: 13.03.2013
|5.M||P‘LED BY: GEDLON LIMITED DEPTH: 2.0M SAMPLE No.: 1174
e
50 ——"’f
_‘-f_‘_.___'#—
B //.r"'
L
% =
E &l
y
B
£ »
F )
20
i
o
0002 0.006 ooz a.ae 0.2 0.& Fa] 5.0 0 EQ 200
Particle Size [mm)
CLAY FINE MEDIUM COARSE AME MEDIUM |EDARSE FINE MEDIUM COARSE COBBLES | BOULDERS
SILT SAND GRAVEL
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Nanyuki- Isiolo-Meru Powerline

DCP - CBR CORRELATION

MNO1

NESHCONSULT ENGINEERING

Project: |PROPOSED POWERLINE Location: EASTERN Test Locatio]MN 01 Date of Test: (03.12.2012
Site: NANYUKI-ISIOLO-MERU Job No.: GCL/TGA-342/12 Depth: 2.0M Sample No. 1079
DCP TEST RESULTS No. of Blows
Penetration 0 50 100 150
Point Blow Cum. | Penetration
Index 0
No. Count | Blows (mm)
(mm/blow)
0 0 0 60
1 1 1 70 10.0 50
PR1
2 1 2 80 10.0 )
3 2 4 a0 5.0
4 5 9 104 28 100
5 5 14 117 2.6 E PR 2
5] 10 24 136 1.9 ‘E‘
7 10 34 154 1.8 % 150
8 10 44 173 19| &
of 15| se 199 17| §
10 20 79 234 1.8 200
11 20 99 260 1.3
PR3
12 26| 125 295 1.3
250
300

DCP/CBR CORRELATION

Penetration Index Average (mm/blow) Estimated CBR (%)
PR 1 10 22.5
PR 2 4.2 68.3
PR 3 1.3 306.3

Test By: LUCAS Checked: WK
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MNO2

NESHCONSULT ENGINEERING

Project: |PROPOSED POWERLINE Location: EASTERN Test LocationfMIN 02 Date of Test: |03.12.2012
Site: NANYUKI-ISIOLO-MERU Job No.: GCL/TGA-342/12 Depth: 2.0M Sample No. 1080
No. of Blows
0 20 40 60 80 100
DCP TEST RESULTS 0
Penetration
Point Blow Cum. | Penetration
N count | BI ( ) Index
o. oun ows mm
(mm/blow) |
0 0 0 50 50
1 1 1 75 25.0
2 1 2 82 7.0
3 2 4 86 2.0 100
4 5 9 96 2.0 'E-'
5 5 14 97 02| £
=
6 10 24 110 13| 8 150
7 10 34 118 08| Z
u
8 15 49 125 05| §
o
9 20 69 140 0.8 200
10 25 94 145 0.2
250
300
DCP/CBR CORRELATION
Penetration Index Average (mm/blow) Estimated CBR (%)
PR 1 25 7.0
PR 2 1.4 278.6
PR 3 0.5 1040.7
Test By: LUCAS Checked: WK




Geotechnical Soil Investigation Nanyuki Isiolo Meru powerline

ANGLE POINT BEARING CAPACITY

MNO1

CALCULATION OF SAFE BEARING CAPACITY: TP MN 01

PROJECT: PROPOSED POWERLINE [SITE: NANYUKI-ISIOLO-MERU |DATE RECEIVED: 09.12.2012
DEPTH: 2.0M LOCATION: [EASTERN JOB No.: GCL/TGA_342/12
MATERIAL DESCRIPTION: |SANDY LEAN CLAY Sample No.: 1079
LABORATORY TEST RESULTS
SHEARBOX DENSITY

C(kN/m?) = 23 y (kg/m?) = 1744

o) = 21 y(kN;’ms) = 17.11

REFERENCE CALCULATIONS RESULTS

Ultimate Bearing Capacity
s = 1.3cNc + 0.8yZNq + 0.4y BNy

Bearing Capacity Factors : Meyerhof's Analyses

N= 15.81
Whitlow. R Ng = 7.07
Basic Soil
Mech. N, = 3.42
Tomlinson.
M.J. The Ultimate Bearing Capacity of a Pad Foundation
Foundation
Design & Bm= 1.0
Construction
Z(m)= 2.0
0:=(1.3x23x15.81)+(0.8x 17.11x2.0x 7.07) + (0.4 x 17.11x 1.0 x 3.42) 690 I(N/m2

The Safe Bearing Capacity of the foundation is : (Fs = 3.0)

ds = 690/3.0 230 kN/m*

Calculations By: B.K. Checked: WK
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Geotechnical Soil Investigation Nanyuki Isiolo Meru powerline

MNO2

CALCULATION OF SAFE BEARING CAPACITY: TP MN 02

PROJECT: PROPOSED POWERLINE [SITE: NANYUKI-ISIOLO-MERU |DATE RECEIVED: 09.12.2012
DEPTH: 2.0M LOCATION: |EASTERN JOB No.: GCL/TGA_342/12
MATERIAL DESCRIPTION: [SANDY LEAN CLAY Sample No.: 1080

LABORATORY TEST RESULTS

SHEARBOX DENSITY
C(kN/m?) = 23 y (kg/m?) = 1718
()= 21 y (kN/m’) = 16.85

REFERENCE CALCULATIONS RESULTS

Ultimate Bearing Capacity

s = 1.3cNc + 0.8yZNq + 0.4y BNy

Bearing Capacity Factors : Meyerhof's Analyses

N= 15.81
Ng= 7.07
Whitlow. R
Basic Soil N = 3.42
Mech. ¥ '
Tomlinson.
M.J. The Ultimate Bearing Capacity of a Pad Foundation
Foundation
Design & B(m)= 1.0
Construction
Z(m)= 2.0
0:=(1.3x23x15.81) + (0.8 x 16.85x 2.0 x 7.07) + (0.4 x 16.85x 1.0 x 3.42) 687 I(N/m2

The Safe Bearing Capacity of the foundation is : (Fs = 3.0)

q, = 687/3.0 229 kN/m’

Calculations By: B.K. Checked: WK
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Geotechnical Soil Investigation Nanyuki Isiolo Meru powerline

TP2-3

CALCULATION OF SAFE BEARING CAPACITY: TP MN 02(TP2-3)M3

PROJECT: PROPOSED POWERLINE SITE: NANYUKI-ISIOLO-MERU |DATE RECEIVED: 06.03.2013
DEPTH: 2.0M LOCATION: |EASTERN JOB No.: GCL/NC_356/03
MATERIAL DESCRIPTION: SILT with Sand Sample No.: 1174

LABORATORY TEST RESULTS

SHEARBOX DENSITY
C(kN/m?) = 23 ¥ (kg/m®) = 1744
2(7)=21 ¥ (kN/m?)= 17.11

REFERENCE CALCULATIONS RESULTS

Ultimate Bearing Capacity
g = 1.3cNc + 0.8yZNq + 0.4y BNy
Bearing Capacity Factors : Meyerhof's Analyses
N=  15.81
N, = 7.07
Whitlow. R Basic

Soil Mech. N, = 3.42
Tomlinson. M.J.

Foundation  |1he Ultimate Bearing Capacity of a Pad Foundation

Dasign &
Construction B(m}= 1.0
Z(m)= 2.0
gs= (1.3 x23 x 15.81) + (0.8 x 17.11 % 2.0 x 7.07) + (0.4 x 17.11 x 1.0 x 3.42) 690 kN/m’
The Safe Bearing Capacity of the foundation is : (Fs = 3.0)
g, = 690/3.0 230 kN/m*
Calculations By: B.K. Checked: WK

70




DRY DENSITY / MOISTURE CONTENT RELATIONSHIP

BS 1377 - 4: 1990

MNO1

NESHCONSULT ENGINEERING

Project: PROPOSED POWERLINE LOCATION: |EASTERN Depth: 2.0M
Site: NANYUKI-ISIOLO-MERU Job Ref.: GCL/TGA-342/12 Sample No.: |1079
Material Date
Description: |SANDY LEAN CLAY Sample Ref: |TP MN 01 received: 09.12.2012
Moisture Addition 250cc 300cc 350cc 400cc 450cc 500cc
Mass of Mould+Base+5Soil 5483 5621 5720 5750 5702 5608
Mass of Mould+Base 3995 3995 3995 3995 3995 3995
Mass of Compacted Soil 1488 1626 1725 1755 1707 1613
Bulk Density (Kgs/m’) 1488 1626 1725 1755 1707 1613
Tin No. G116 G01 GO03 G21 G27 G19
Weight Wet Soil 244.0 237.0 272.0 314.0 305.0 240.0
Weight of Dry Soil 201.0 192.0 217.0 247.0 236.0 183.0
Weight of Water 43.0 45.0 55.0 67.0 69.0 57.0
Meoisture Content (%) 21.4 234 25.3 271 29.2 311
Dry Density (Kgs/m’) | 1226 1317 1376 1381 1321 1230
1450
1425
1400 4
1375
& 1350 A
£
S 1325 -
-
= 1300 |
5
o 1275
g
O 1250 |
1225 4
1200 4
1175 4
1150 T T T T T
200 220 240 26.0 280 30.0 320
Moisture Content (%)

Maximum Dry Density (Kg/mgl: 1380

Optimum Moisture Content (%): 26.4%

Tested By: STEVE

Date Reported: 22.01.2013

Checked By: WK




MNO2

NESHCONSULT ENGINEERING

Project: PROPOSED POWERLINE LOCATION: |EASTERN Depth: 2.0M
Site: NANYUKI-ISIOLO-MERU Job Ref.: GCL/TGA-342/12 Sample No.: |1080
Material Date
Description: |SANDY LEAN CLAY Sample Ref: |[TP MN 02 received: 09.12.2012
Moisture Addition 200cc 250cc 300cc 350cc 400cc 450cc
Mass of Mould+Base+Soil 5449 5587 5689 5723 5665 5579
Mass of Mould+Base 3995 3995 3995 3995 3995 3995
Mass of Compacted Soil 1454 1592 1694 1728 1670 1584
Bulk Density (Kgs/m") 1454 1592 1694 1728 1670 1584
Tin No. G16 G27 G33 G35 G23 G41
Weight Wet Soil 2313 253.1 272.8 292.1 275.2 308.1
Weight of Dry Soil 192.4 206.8 219.1 231.3 214.7 236.3
Weight of Water 38.9 46.3 53.7 60.8 60.5 71.8
Moisture Content (%) 20.2 224 245 26.3 28.2 304
Dry Density (Kgs/m") | 1200 1301 1361 | 13e8 | 1303 | 1215
1400
1375 4
1350 A
1325 1
o
=
)
21300 -
c
11
[a}
= 1275
o
1250 A
1225 4
1200 - T T T T
19.0 210 230 250 270 290 310
Moisture Content (%)
Maximum Dry Density (Kg/m’): 1370 Optimum Moisture Content (%): 25.4%
Tested By: STEVE Date Reported: 25.01.2013 Checked By: WK




TP2-3

NESHCONSULT ENGINEERING

Project: NANYUKI-ISIOLO-MERU TRANSMISSION LINE LOCATION: |MN2 - MN3 Depth: 2.0M
Site: NANYUKI-ISIOLO-MERU COUNTIES Job Ref.: GCL/NC-356/03 Sample No.: |1178
Material Date
Description: Sample Ref:[MN2 (TP2-3) MN3 received: 06.03.2013
Moisture Addition 200cc 250cc 300cc 350cc 400cc 450cc
Mass of Mould+Base+Soil 4485 4622 4720 4762 4715 4619
Mass of Mould+Base 2959 2959 2959 2959 2959 2959
Mass of Compacted Soil 1526 1663 1761 1803 1756 1660
Bulk Density {Kgs,frn3} 1526 1663 1761 1803 1756 1660
Tin No. G07 G28 G17 G38 G32 G35
Weight Wet Soil 3116 335.2 298.2 301.5 335.9 352.0
Weight of Dry Soil 261.4 276.1 2413 239.7 263.0 271.8
Weight of Water 50.2 59.1 56.9 61.8 729 80.2
Moisture Content (%) 19.2 21.4 23.6 25.8 27.7 29.5
Dry Density (Kgs/m>) 1280 1370 1425 1433 1375 1282
1500
1475
1450
1425
=
E a0
Z 1315
8 |
= 1350
o
1325
1300 A
1275
1250 T - :
17.0 19.0 210 230 250 27.0 290 31.0
Moisture Content (%)
Maximum Dry Density {Kgfm3:l: 1438 Optimum Moisture Content (%): 24.8%




CHEMICAL ANALYSIS

Angle Point MNO1
Depth 2.0m
pH 7.42
Chloride(%) mg/1 0.32
Sulphate (mg/1) -

Angle Point MN02
Depth 2.0m
pH 7.69
Chloride(%) mg/1 0.46
Sulphate (mg/1) 0.001

TP2-3

Depth 2.0m
pH 7.24
Chloride(%) mg/1 0.05
Sulphate (mg/1) 0.017




INSITU DENSITY TEST

TP2-3
Depth (m) 2.0
Bulk density (kg/m3) 1535
Moisture Content (%) 22.7
Dry Density (kg/m3) 1251
Maximum Dry Density (kg/m3) 1438

Relative Compaction (%) 87




ANGLE POINT 1-2 LOG

PROJECT: NANYUKI-ISI0LO-M ER U POWERLINE JOB REF: GCL/MCE_ 342712
SITE: NANYUKI-ISIOLO-MERL
MN 01 MM 02
DEFTH DEFTH
SCALE LEGEND (m] MATERIAL DESCRIFTION LEGEND (m] MATERIAL DESCRIPTION
]
Dark Grey CLAY [Black Cotton Soil)
0.5 Dark Grey CLAY [Black Cotton Soil)
09
1 10
15 Grey Elastic SILT with Sand
Light Grey Elastic SILT with Sand and
Gravel
2 2.0 A 20

25




TEST POINT 2-3 LOG

PROJECT: NANYUEI-[SI0LO-MERU POWERLINE
SITE: NANYURI-ISIOLO-MERL
MNZ [TP2-3) MN 23
DEFTH
SCALE LEGEND fm) MATERIAL DESCRIFTION

Dark Grey CLAY [Black Cotton Soil)

10

Grey Elastic SILT with Sand

L0

2.5




SEGMENT 2

ATTERBERG LIMITS BS 1377 - 2: 1990

MNO3
Project: PROPOSED POWERLINE Site/Location: NANYUKI-ISIOLO-MERU Date Received:  [09.12.2012
Material Description: |POORLY-GRADED GRAVEL |lob Reference: GCL/TGA-332/12 Sample No.: 1081
Sampled By: GCL Depth: 2.0M Date Tested: 17.12.2012
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 4 5 6 1 2 |Aw
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 0.0l- _
Final Gauge Reading (mm) 16.1 18.2 20.1 22.0 24.3 26.2|- -
Tin No 6 26 47 28 21 33 12 20
Mass of Wet Soil (e 30.51| 35.47 39.65 4446 39.13| 4237 26.15| 28.66
Mass of Dry Soil (e 21.76| 24.96 27.53 30.41| 26.37| 28.19| 2051 22.46
Mass of Moisture (e 875 10.51 12.12 14.05| 12.76] 14.18 5.64 6.20
Moisture Content (%) 40.2 421 44.0 46.2 48.4 50.3 27.5 27.6 27.6
PLASTIC LIMIT
35.0 PL= 27.6 %
LIQUID LIMIT
30.0 L= 436%
50 - — Proportion Passing 425 pm BS Sieve
| — = 79 %
/r—"""—
PLASTICITY INDEX
® 200 —
5 L+ | Pl= 16.0 %
g | — 1
€ 1, ! PLASTIC MODULUS
3 i PM= 127
100 ! LINEAR SHRINKAGE
i Ls= 7.9 %
5.0 I
GROUP SYMBOL (USC SYSTEM)
0.0 ~ GP
40.2 42.1 44.0 46.2 48.4 50.3
Moisture Content (%)
Tested By: LUCAS Date Reported: 19.12.2012 Checked: WK




TP3-4A

MESHCOMSULT ENGIMEERIMNG

Project: MAMNYUEK] 1SI0L0 MERU POV Site f Location: MHN3 [TP3-44)MMN4 Date Received: 06.03.2013
Material Description: |ELASTIC SILT with Sand Job Reference: GCL/MAS-356/13 Sample Mo.: 1175
Sampled By: GEDQ CON Depth: 2.0M Date Tested: 16.03.2013
LIQUID LINMIT PLASTIC LIMIT
Test No. 1 2 3 4 5 [ 1 2 |Aw
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 0.0 -
Final Gauge Reading (mm) 16.2 181 202 220 241| 263 -
Tin No 1 30 26 9 a1 29 33 E]
Mass of Wet Soil (e 4013 3317 ENE: 4053 37.82| 3626 2058 2485
Mass of Dry Soil lg) 27.19| 2214 2039 2641 2432| 2304 1526 1243
Mass of Moisture ] 1234 1103 10,59 1418 1250 1322 530/ 643
Moisture Content (%] 476 438 £18 537 C5.5 57.4 4.7 349 348
PLASTIC LINIT
350 PL= E L]
LIQUID LIMIT
300 L= 517%
Proportion Passing 425 pm BS Sieve
25.0 - 649 %
@ 200 _ 1 PLASTICITY INDEX
= PI= 16.9 %
g 150 = PLASTIC MODULUS
2 PM = 1096
100 : LINEAR SHRINKAGE
| 5= 759 %
50 :
| GROUP SYMBOL (USC SYSTEM)
oo i MH
476 498 519 53.7 55.5 57.4

Muoisture Content (%)




TP3-4B

MESHCOMSULT ENGIMEERING

Project: MANYUEI 151000 MERU POW Site / Location: MN3 [TP3-4BJMNS Date Received: 06.03.2013
Material Description: |Silty SAND with Gravel Job Reference: GCL/MAS-356,13 Sample Mo.: 1176
Sampled By: GED CON Depth: 2.0M Date Tested: 16.03.2013
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 4 5 [ 1 2 A,
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 0.0l- -
Final Gauge Reading [mm) 16.3 18.0 201 222 241 26.3[- -
Tin No ] 59 42 27 12 55 a5 2
Mass of Wet Soil (e 5357 6033 48.79 52.06( 5948 6503 1485 1583
Mazss of Dry Soil (] 3762 472 33.24 3501 3952| 4270 1163 1473
Mass of Moisture ] 1595 1861 15.55 17.05( 1996 2233 326 4.15
Moisture Content (%) 424 445 468 4a.7 505 523 2800 282 281
PLASTIC LIMIT
35.0 PL= 28.1%
LICQLAD LIMIT
300 L= 366%
Proportion Passing 425 pm BS Sieve
50 - 566 %
« 200 PLASTICITY INDEX
E ] Pi= 1B5 %
g 150 PLASTIC MODULUS
3 PM = 1047
100 I LINEAR SHRINKAGE
| L5 = BE6E%
50 |
I GROUP SYMBOL (USC SYSTEM)
oo t SM
424 446 46.8 487 505 523
Moisture Content (%)
Date Reported: 22.03.2013 Checked:

Tested By: STEVE




PARTICLE SIZE ANALYSIS BS 1377 - 2: 1990

MNO3

NESHCOMNSULT ENGINEERING

PROJECT: PROPOSED POWERLINE LOCATION MNO3 DATE RECEIVED: 09,12 2012
MATERIAL DESCRIPTION: | POORLY-GRADED GRAVEL JOB REF: GCL/TGA-342/12 DATE TESTED: 1312 2012
SAMPLED BY: GCL DEPTH: 2.0mM SAMPLE No.: 1081
100 - f »
. /
. /
F ),
g /£
o
30
3 /
£
)
: /
g 30 ,/
20 _'_._.___,_4.—-4""’-##'
10
1] T
0.002 0.008 0.0z 006 0.2 0 20 6.0 20 &0 200
Particle Size [mm]
FINE MEDIUM CDARSE ANE MEDIUM COARSE FIMNE MEDMUM COARSE
CLAY | COBBLES BOULDERS
SILT SAND GRAVEL
TESTED BY: MONICA

DATE REPORTED 19.12. 2012

CHECKED: WK




TP3-4A

NMESHCONSULT ENGINEERING

PROIECT: MNANYUKI 151010 MERU POWERLINE LOCATION MM (TP3-4A)MNS DATE RECEIVED: 09.02 2013
MATERIAL DESCRIPTION: | ELASTIC SILT with Sand and Gravel JOB REF: GCL/NAS-355/13 DATE TESTED: 13.03.2013
SAMPLED BY: GEOQCOM LIMITED DEPTH: 2.0M SAMPLE No.: 1175
100 - -/A—A—A—-
o0
80 _.«-—-—-""'/
E 70 //_..-r
E 60
a /
& = —
B
g a0
E 30
20
10
]
0.002 0.006 0.0z 0.06 02 0.6 20 6.0 20 &0 200
Particle Size (mm)
FINE MEDIUM COARSE FINE MEDIUM |'CDAHSE FINE MEDIUM COARSE
CLAY LT SAND SRAVEL COBBLES BOULDERS




MESHCOMNSULT ENGINEERING

TP3-4B

PROJECT: MNANYUEI ISIOLO MERU POWERLINE LOCATION MMNI(TP3-4B)MNS DATE RECEIVED: 09.02.2013
MATERIAL DESCRIFTION: | Silty SAND with Gravel JOB REF: GCL/NAS-355/13 DATE TESTED: 13.03.2013
SAMPLED BY: GEQCON LIMITED DEPTH: 2.0M SAMPLE Mo.: 1176
100 —
a0
80 /
-
w
" /—f
8 o
% ;.--—--—--""""'...r
E 40
& 30
20
10
o
0.002 0.006 0.02 0.06 02 06 20 6.0 20 &0 200
Particle Size (mm)
FINE MEDIUM COARSE FIME MEDIUM COARSE FINE MEDIUM COARSE
CLAY | COBBLES BOULDERS

SILT

SAND

GRAVEL




DCP - CBR CORRELATION

MNO3

NESHCONSULT ENGINEERING

Project: |PROPOSED POWERLINE Location: EASTERN Test Locatio] MN 03 Date of Test: [04.12.2012
Site: NANYUKI-ISIOLO-MERU Job No.: GCL/TGA-342/12 Depth: 2.0M Sample No. 1081
No. of Blows
0 20 40 60 80 100
DCP TEST RESULTS 0
i i Penetration
Point Blow | Cum. | Penetration ind
ndex
No. Count | Blows mm
( ) {mm/blow] |
0 0 0 50
50
1 2 2 65 7.5
2 2 4 74 4.5
3 5 9 Q0 3.2
4 s| 14 95 10 E 100 PR1
5 10 24 104 09| E
c PR2
6 10 34 108 0.4 -,9_
7 16 50 117 06| E
i)
8 20 70 127 0.5|| § 150
o
9 25 a5 132 0.2
200
250

DCP/CBR CORRELATION

Penetration Index Average (mm/blow) Estimated CBR (%)
PR 1 4.1 70.4
PR 2 1.3 306.3

Test By: LUCAS Checked: WK




Geotechnical & Geophysical Investigations

Nanyuki -Isiolo -Meru Powerline

ANGLE POINT BEARING CAPACITY

MNO3

CALCULATION OF SAFE BEARING CAPACITY: TP MN 03

PROIJECT: PROPOSED POWERLINE |SITE: NANYUKI-ISIOLO-MERU |DATE RECEIVED: 09.12.2012
DEPTH: 2.0M LOCATION: |EASTERN JOB No.: GCL/TGA _342/12
MATERIAL DESCRIPTION: |POORLY-GRADED GRAVEL Sample No.: 1081
LABORATORY TEST RESULTS
SHEARBOX DENSITY
C(kN/m?) = 28 y(kg/m?) = 1780
o) = 24 y (kN/m®) = 17.46
REFERENCE CALCULATIONS RESULTS
Ultimate Bearing Capacity
s = 1.3cNc + 0.8yZNg + 0.4y BNy
Bearing Capacity Factors : Meyerhof's Analyses
N= 1932
Ng=  9.60
Whitlow. R
Basic Soil N = 572
Mech. v '
Tomlinson.
M.J. The Ultimate Bearing Capacity of a Pad Foundation
Foundation
Design & B(m)= 1.0
Construction
Z (m)= 2.0
¢;=(1.3x28x19.32) + (0.8 x 17.46 x 2.0 x 9.60) + (0.4 x 17.46x 1.0 x 5.72) 1012 I{N/m2
The Safe Bearing Capacity of the foundation is : (Fs = 3.0)
q. = 1012/3.0 337 kN/m’

Calculations By: B.K.

Checked: WK
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Geotechnical & Geophysical Investigations

Nanyuki -Isiolo -Meru Powerline

86

TP3-4A

CALCULATION OF SAFE BEARING CAPACITY: MN2 (TP2-3) MN3

PROJECT: PROPOSED POWERLINE SITE: NANYUKI-ISIOLO-MERU |DATE RECEIVED: 06.03.2013
DEPTH: 2.0M LOCATION: |EASTERN 10B No.: GCL/NC_356/03
MATERIAL DESCRIPTION: Elastic SILT with Sand Sample No.: 1175
LABORATORY TEST RESULTS
SHEARBOX DENSITY
C(kN/m?) = 23 y (kg/m’) = 1718
a()= 21 y (kn/m®)= 16.85
REFERENCE CALCULATIONS RESULTS
Ultimate Bearing Capacity
g = 1.3cNc + 0.8yZNg + 0.4y BNy
Bearing Capacity Factors : Meyerhof's Analyses
Ne=  15.81
Ng=  7.07
Whitlow. R Basic N = 342
Soil Mech. L :
Tomlinson. M.J.
Foundation  |The Ultimate Bearing Capacity of a Pad Foundation
Design &
Construction B(m)= 10
Z(m)= 2.0
Q= (1.3 X 23 x 15.81) + (0.8 x 16.85 x 2.0 x 7.07) + (0.4 x 16.85 x 1.0 x 3.42) 687 kN/m’
The Safe Bearing Capacity of the foundation is : (Fs = 3.0)
q. = 687/3.0 229 kN/m’

Calculations By: B.K.

Checked: WK




Geotechnical & Geophysical Investigations

Nanyuki -Isiolo -Meru Powerline

87

TP3-4B

CALCULATION OF SAFE BEARING CAPACITY: MN3 (TP3-4B) MN4

PROJECT: PROPOSED POWERLINE SITE: NANYUKI-ISIOLO-MERU |DATE RECEIVED: 06.03.2013
DEPTH: 2.0M LOCATION: |EASTERN JOB No.: GCL/NC_356/03
MATERIAL DESCRIPTION: POORLY-GRADED GRAVEL Sample No.: 1176
Silty SAND with Gravel
LABORATORY TEST RESULTS
SHEARBOX DENSITY
ClkN/m’) = 28 y (kg/m’) = 1780
2()= 24 y (kN/m’) = 17.46
REFERENCE CALCULATIONS RESULTS
Ultimate Bearing Capacity
gs= 1.3cNc + 0.8yZNg + 0.4y BNy
Bearing Capacity Factors : Meyerhof's Analyses
N= 19.32
Ng=  9.60
Whitlow. R Basic N s 72
Soil Mech. v '
Tomlinson. M.J.
Foundation  [The Ultimate Bearing Capacity of a Pad Foundation
Design &
Construction B(m)= 1.0
Z (m)= 2.0
Q5= (1.3 x 28 x 19.32) + (0.8 x 17.46 x 2.0 x 9.60) + (0.4 x 17.46 x 1.0 x 5.72) 1012 kN/m’
The Safe Bearing Capacity of the foundation is : (Fs = 3.0)
q. = 1012/3.0 337 kN/m’

Calculations By: B.K.

Checked: WK




DRY DENSITY / MOISTURE CONTENT RELATIONSHIP

BS 1377 - 4: 1990

MNO3

NESHCONSULT ENGINEERING

Project: PROPOSED POWERLINE LOCATION: |EASTERN Depth: 2.0M
Site: NANYUKI-ISIOLO-MERU Job Ref.: GCL/TGA-342/12 Sample No.: 1081
Material Date
Description: |POORLY-GRADED GRAVEL Sample Ref: |[TP MN 03 received: 09.12.2012
Moisture Addition 150cc 200cc 250cc 300cc 350cc 400cc
Mass of Mould+Base+Soil 5513 5640 5735 5778 5728 5643
Mass of Mould+Base 3995 3995 3995 3995 3995 3995
Mass of Compacted Soil 1518 1645 1740 1783 1733 1648
Bulk Density (Kgs/m") 1518 1645 1740 1783 1733 1648
Tin No. G29 G39 G11 G43 G25 G38
Weight Wet Soil 229.6 273.0 267.3 306.7 307.0 318.9
Weight of Dry Soil 189.1 2216 213.8 2413 237.4 2425
Weight of Water 40.5 51.4 535 65.4 69.6 76.4
Moisture Content (%) 21.4 23.2 25.0 27.1 29.3 315
Dry Density (Kgs/m’) | 1250 1335 1392 | 1403 1330 | 1253
1425
1400
1375 A
T 1350 1
o
=
)
= 1325 |
[=
Q
fa]
> 1300 -
a
1275 A
1250 A
1225 , ' , , ,
200 220 240 26.0 280 300 32.0
Moisture Content (%)
Maximum Dry Density (Kg/m®): 1408 Optimum Moisture Content (%): 26.4%

Tested By: STEVE

Date Reported: 25.01.2013

Checked By: WK




TP3-4

NESHCONSULT ENGINEERING

Project: MANYUKI-ISIOLO-MERU TRANSMISSION LINE LOCATION: |MN3 - MN4 Depth: 2.0M
Site: NANYUKI-ISIOLO-MERLU COUMNTIES Job Ref.: GCL/MC-356/03 Sample No.: |1175
IWaterial Date
Description: Sample Ref:| MN3 [TP3-44) MN4 received: 06.03.2013
Moisture Addition 150cc 200cc 250cc 300cc 350cc 400cc
Mass of Mould+Base+Soil 4501 4635 4738 4774 4721 4633
Mass of Mould+Base 2959 2959 2959 2959 2959 2959
Mass of Compacted Soil 1542 1676 1779 1815 1762 1674
Bulk Density I_Kgslu"rna} 1542 1676 1779 1815 1762 1674
Tin No. G02 G34 G23 G50 G45 G24
Weight Wet Soil 2923 259.3 3224 310.2 278.3 307.2
‘Weight of Dry Soil 2446 2138 261.3 247 8 219.0 2376
Weight of Water 477 455 611 62.4 59.3 69.6
Moisture Content (%) 19.5 21.3 23.4 25.2 27.1 29.3
Dry Density (Kgs/m’) 1290 1382 1442 1450 1387 1295
1500
1475
1450
1425
5 140
E 1375
- 1350
I
1325
1300
275
1250 -
170 18.0 21.0 230 250 7 290 31.0
Maisture Content (%)
Maximum Dry Densitv{lig,fm}l: 1453 Optimum Moisture Content [%): 24.3%




CHEMICAL ANALYSIS

Angle Point MN03

Depth 2.0m
pH 7.5
Chloride(%) mg/1 0.39
Sulphate (mg/1) 0.001

TP3-4A
Depth 2.0m
pH 7.92
Chloride(%) mg/1 0.008
Sulphate (mg/1) 0.033

TP3-4B
Depth 2.0m
pH 7.90
Chloride(%) mg/1 0.009
Sulphate (mg/1) 0.037




ANGLE POINT 3 LOG

DATE:

fos - 09122012

LOMyGED BY:

LUEC A%

MN 03

LEGEN [¥

EPTH

[m)

MATERIAL DESCRIFTION

Li

Dark Grey CLAY [Elack Cotton Soidl)

2.0

Light Grey Fragmented ROCK boulder
amd coblsle fraction




TEST POINT 3-4A, 3-4B LOGS

JOB REF: GCL/MCE_356/03 DATE: 23- 28022013
LOGGED BY: STEVE
MNZ [TP3-4A) MN4 MNI [TP3-4B) MN4
DEFTH DEFTH
LEGEND (m] MATERIAL DESCRIPTION LEGEMD (m] MATERIAL DESCRIPTION

Dark Grey CLAY [ Elack Cotton Soil]

20

Light Grey Elastic SILT with Sand
and Gravel

Dark Grey CLAY [Black Cotton Soil]

Greyish Brown Silty SAND with
Gravel




SEGMENT 3

ATTERBERG LIMITS BS 1377 - 2: 1990

MNO04
Project: PROPOSED POWERLINE Site/Location: NANYUKI-ISIOLO-MERU Date Received:  [09.12.2012
Material Description: |SANDY LEAN CLAY Job Reference: GCL/TGA-342/12 Sample No.: 1082
Sampled By: GCL Depth: 2.0M Date Tested: 17.12.2012
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 4 5 6 1 2 |Aw
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 0.0]- _
Final Gauge Reading (mm) 16.3 18.0 20.1 22.2 243 26.0|- -
Tin No 17 32 46 51 67 72 16 15
Mass of Wet Soil (g) 4262 3915 33.99 46.82| 39.43| 4864 2552| 2856
Mass of Dry Soil (e 33.01| 29.84 25.56 3463| 2876 34.92| 2231 24.94
Mass of Moisture (e 9.61 9.31 8.43 12.19] 10.67| 13.72 3.21 3.62
Moisture Content (%) 20.1 31.2 33.0 35.2 37.1 39.3 14.4 14.5 14.5
PLASTIC LIMIT
35.0 PL= 14.5 %
LIQUID LIMIT
30.0 LL= 326 %
Proportion Passing 425 um BS Sieve
25.0 f*”"/’ - 86.3 %
|+
@ 200 . PLASTICITY INDEX
'-g - |+ i Pl = 18.1 %
[ g PLASTIC MODULUS
a | PM = 1566
100 ! LINEAR SHRINKAGE
LS= 8.6 %
5.0
GROUP SYMBOL (USC SYSTEM)
0.0 L. cL
29.1 31.2 33.0 35.2 37.1 39.3
Moisture Content (%)

Tested By: LUCAS Date Reported: 19.12.2012 Checked: WK




Geotechnical & Geophysical Investigations

Isiolo-Nanyuki-Meru Powerline

PARTICLE SIZE ANALYSIS BS 1377 - 2: 1990

MNO04

MESHCOMNSULT EMGINEERING

PROJECT: PROPOSED POWERLINE LOCATION MN 04 DATE RECEIVED: 09.12 2012
MATERIAL DESCRIPTION: | SANDY LEAN CLAY JOB REF: GCL/TGA-342/12 DATE TESTED: 13.12 2012
SAMPLED BY: GCL DEPTH: 2.0M SAMPLE Mo.: 1082
100 - /— — T
i
“ 1] _/,,ﬁ’—'—
E 70
%’ s
o
50
&
2w
g
E
g 30
20
10
1]
0.002 0.006 0.0z 0.06 0.2 0.6 20 6.0 20 &0 200
Particle Size (mim)
CLAY FINE MEDIUM COARSE ANE MEDIUM |mHR5E FIMNE MEMUM COARSE < BOULDERS
SILT SAND GRAVEL
TESTED BY: MONICA DATE REPORTED 19.12 2012 CHECKED: WK
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DCP - CBR CORRELATION

MNO4



Geotechnical & Geophysical Investigations Nanyuki -Isiolo -Meru powerline

ANGLE POINT BEARING CAPACITY

MNO4

CALCULATION OF SAFE BEARING CAPACITY: TP MN 04

PROJECT: PROPOSED POWERLINE |SITE: NANYUKI-ISIOLO-MERU |DATE RECEIVED: 09.12.2012
DEPTH: 2.0M LOCATION: [EASTERN JOB No.: GCL/TGA_342/12
MATERIAL DESCRIPTION: [SANDY LEAN CLAY Sample No.: 1082

LABORATORY TEST RESULTS

SHEARBOX DENSITY
C(kN/m?) = 23 y (kg/m?) = 1710
o()= 21 y (kN/m’) = 16.78

REFERENCE CALCULATIONS RESULTS

Ultimate Bearing Capacity

s = 1.3cNc + 0.8yZNqg + 0.4y BNy

Bearing Capacity Factors : Meyerhof's Analyses

N= 15.81
Ng= 7.07
Whitlow. R
Basic Soil N = 3.42
Mech. v :
Tomlinson.
M.J. The Ultimate Bearing Capacity of a Pad Foundation
Foundation
Design & Bm)= 1.0
Construction
Z(m)= 2.0
=(13%x23x15.81)+(0.8x16.78x 2.0x 7.07) + (0.4 x 16.78 x 1.0 x 3.42) 686 |(N/r‘|“‘|2

The Safe Bearing Capacity of the foundation is : (Fs = 3.0)

q. = 686/3.0 229 kN/m’

Calculations By: B.K. Checked: WK
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DRY DENSITY / MOISTURE CONTENT RELATIONSHIP

BS 1377 - 4: 1990

MNO4

NESHCONSULT ENGINEERING

Project: PROPOSED POWERLINE LOCATION: |EASTERN Depth: 2.0M
Site: NANYUKI-ISIOLO-MERU Job Ref.: GCL/TGA-342/12 Sample No.: |1082
Material Date
Description: |SANDY LEAN CLAY Sample Ref: [TP MN 04 received: 09.12.2012
Moisture Addition 150cc 200cc 250cc 300cc 350cc 400cc
Mass of Mould+Base+Soil 4414 4544 4638 4668 4646 4539
Mass of Mould+Base 2956 2956 2956 2956 2956 2956
Mass of Compacted Soil 1458 1588 1682 1712 1690 1583
Bulk Density (Kgs/m") 1458 1588 1682 1712 1690 1583
Tin No. G37 G01 G38 G04 G27 G40
Weight Wet Soil 149.0 200.0 213.7 200.0 169.0 153.0
Weight of Dry Soil 121.0 160.0 168.0 155.0 129.0 115.0
Weight of Water 28.0 40.0 45.7 45.0 40.0 38.0
Moisture Content (%) 23.1 25.0 27.2 29.0 31.0 33.0
Dry Density (Kgs/m") | 1184 1270 | 1322 1327 1290 1190
1350
1325 1
1300 4
£ 1215
[=)]
=
>
= 1250 A
c
@
fa
> 1225 4
a
1200 4
1175 4
1150 . . . . .
220 240 26.0 28.0 30.0 320 34.0
Moisture Content (%)
Maximum Dry Density (Kg/m’): 1330 Optimum Moisture Content (%): 28.6%

Tested By: STEVE

Date Reported: 25.01.2013

Checked By: WK




CHEMICAL ANALYSIS

Depth
pH
Chloride(%) mg/1

Sulphate (mg/1)

Angle Point MN04
2.0m

7.3




ANGLE POINT LOG

FRO]ECT: MANYURL-1S5 10 L -ME R PUWERLIKE
5ITE: NANYUKI-1510L0- ME RU
MMN 4
SCALE LEGENKLY DIEIEH MATERIAL DESCRIFTION
L]
05

Dark Grey CLAY [ Black Cotton Soil)

1.1
15
Lirey Elastic 51LT with Sand
2 2.4
MO E:
Presence of water attributed to
beaking pipe
2.5




SEGMENT 4

ATTERBERG LIMITS BS 1377 - 2: 1990

MNO5
Project: PROPOSED POWERLINE Site/Location: NANYUKI-ISIOLO-MERU Date Received:  [09.12.2012
Material Description: |CLAYEY SAND WITH GRAVEL |Job Reference: GCL/TGA-342/12 Sample No.: 1083
Sampled By: GCL Depth: 2.0M Date Tested: 17.12.2012
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 4 5 6 1 2 |aw
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 0.0|- -
Final Gauge Reading (mm) 16.1 18.2 20.3 22.0 24.1 26.2|- -
Tin No 19 36 56 41 76 27 61 57
Mass of Wet Soil (g) 32.99| 29.09 32.24 36.18 39.52| 3545 2397 17.01
Mass of Dry Soil (g 24.26| 21.07 22.99 25.41| 27.39| 2420 1899 13.46
Mass of Moisture (e 8.73 8.02 9.25 10.77| 12.13| 11.25 4,08 3.55
Moisture Content (%) 36.0 38.1 40.2 42.4 44.3 46.5 26.2 26.4 26.3
PLASTIC LIMIT
35.0 PL= 263 %
LIQUID LIMIT
30.0 LL= 39.8 %
Proportion Passing 425 um BS Sieve
25.0 T - 550 %
4|
® 200 L PLASTICITY INDEX
5 4+ | Pl= 13.5 %
€ Lo | l PLASTIC MODULUS
2 PM= 745
10.0 LINEAR SHRINKAGE
LS = 6.4 %
5.0
GROUP SYMBOL (USC SYSTEM)
0.0 - sC
36.0 38.1 40.2 42.4 44.3 46.5
Moisture Content (%)
Date Reported: 19.12.2012 Checked: WK

Tested By: LUCAS




Geotechnical & Geophysical Investigations Isiolo-Nanyuki-Meru Powerline

PARTICLE SIZE ANALYSIS BS 1377 - 2: 1990

MNO5

NESHCONSULT ENGINEERING

PROJECT: PROPOSED POVWERLIME LOCATION MHN 0% DATE RECEIVED: 0912 2012
MATERIAL DESCRIPTION: | CLAYEY SAND WITH GRAVEL JOB REF: GCL/TGA-342/12 DATE TESTED: 13.12 2012
SAMPLED BY: GCL DEPTH: 2.0M SAMPLE MNo.: 1083
100 FF'_*___’_,_,.-O—-dl—dl—d—dl—!
B
A /
% - Pl
o
S50
% /
c 40
E r""’ﬂﬁ’
& 30
20
i
1]
0.002 0.006 o.oz 0.06 0z 0.6 20 6.0 20 &0 200
Particle Size (mim)
CLAY FINE MEDIUM COARSE ANE MEDIUM |II.|HR.5E FME MEDIUM COARSE P BOULDERS
ST SAND GRAVEL
TESTED BY: MOMNICA DATE REPORTED 15.12 2012 CHECKED: WK
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DCP - CBR CORRELATION

MNO5

NESHCONSULT ENGINEERING

Project: |PROPOSED POWERLINE Location: EASTERN Test Locatiof MN 05 Date of Test: |03.12.2012
Site: NANYUKI-ISIOLO-MERU Job No.: GCL/TGA-342/12 Depth: 2.0M Sample No. 1083
No. of Blows
0 20 40 60 80 100 120
DCP TEST RESULTS 0
i i Penetration
Point Blow | Cum. | Penetration ind
ndex
No. Count | Blows mm
( ) (mm/blow) |
0 0 0 75 50
1 2 80 25 ‘ PR1
2 5 a0 2.0 !\“
3 5 12 a5 1.0 100
4 5 17 98 06| E \ PR 2
5 10 27 117 19| E \
c
6 10 37 129 12| 8 950 PPN P
. © Tol| PR3
7 10 47 137 0.8|| &
@
8 15 62 155 12| € \
o
9 20 82 167 0.6 200
10 20 102 185 0.9
250
300

DCP/CBR CORRELATION

Penetration Index

Average (mm/blow)

Estimated CBR (%)

PR 1 2.1 165.8
PR 2 1.4 278.6
PR3 0.7 676.5
Test By: LUCAS Checked: WK




Geotechnical & Geophysical Investigations

Nanyuki -Isiolo -Meru powerline

ANGLE POINT BEARING CAPACITY

MNO5
CALCULATION OF SAFE BEARING CAPACITY: TP MN 05
PROJECT: PROPOSED POWERLINE |SITE: NANYUKI-ISIOLO-MERU |DATE RECEIVED: 09.12.2012
DEPTH: 2.0M LOCATION: |EASTERN JOB No.: GCL/TGA_342/12
MATERIAL DESCRIPTION: |CLAYEY SAND WITH GRAVEL Sample No.: 1083
LABORATORY TEST RESULTS
SHEARBOX DENSITY
C(kN/m?) = 28 y (kg/m?) = 1842
o()= 23 y (kN/m’) = 18.07
REFERENCE CALCULATIONS RESULTS
Ultimate Bearing Capacity
;= 1.3cNc + 0.8yZNg + 0.4y BNy
Bearing Capacity Factors : Meyerhof's Analyses
N=  18.05
N,=  8.66
Whitlow. R
Basic Soil N - 1.8
Mech. ¥ '
Tomlinson.
M.J. The Ultimate Bearing Capacity of a Pad Foundation
Foundation
Design & B(m)= 1.0
Construction
Z (m)= 2.0
;=(1.3 x 28 x 18.05) + (0.8 x 18.07 x 2.0 x 8.66) + (0.4 x 18.07 x 1.0 x 4.82) 942 kN/mZ
The Safe Bearing Capacity of the foundation is : (Fs = 3.0)
q.=942/3.0 314 kN/m’
Calculations By: B.K. Checked: WK
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DRY DENSITY / MOISTURE CONTENT RELATIONSHIP

BS 1377 - 4: 1990

MNO5

NESHCONSULT ENGINEERING

Project: PROPOSED POWERLINE LOCATION: |EASTERN Depth: 2.0M
Site: NANYUKI-ISIOLO-MERU Job Ref.: GCL/TGA-342/12 Sample No.: 1083
Material Date
Description: |CLAYEY SAND WITH GRAVEL Sample Ref: |TP MN 05 received: 09.12.2012
Moisture Addition 50cc 100cc 150cc 200cc 250cc 300cc
Mass of Mould+Base+5Soil 5570 5701 5804 5840 5792 5711
Mass of Mould+Base 3995 3995 3995 3995 3995 3995
Mass of Compacted Soil 1575 1706 1809 1845 1797 1716
Bulk Density (Kgs/m’) 1575 1706 1809 1845 1797 1716
Tin No. G27 G19 G35 G37 G41 G13
Weight Wet Soil 308.0 309.0 340.0 336.0 272.0 290.0
Weight of Dry Soil 263.0 259.0 280.0 272.0 217.0 228.0
Weight of Water 45.0 50.0 60.0 64.0 55.0 62.0
Moisture Content (%) 17.1 19.3 21.4 23.5 25.3 27.2
Dry Density (Kgs/mj) I 1345 1430 1490 I 1494 1434 1349
1650
1525 4
1500
& 1475 A
£
o
X 1450 A
=
ﬁ
& 1425
[a}
=
O 1400 4
1375
1350 4
1325 T T T T T
16.0 18.0 200 220 240 260 28.0
Moisture Content (%)
Maximum Dry Density (Kg/m°): 1500 Optimum Moisture Content (%): 22.8%

Tested By: STEVE Date Reported: 25.01.2013

Checked By: WK




CHEMICAL ANALYSIS

Depth
pH
Chloride(%) mg/1

Sulphate (mg/1)

Angle Point MNO5
2.0m
8.05
0.53

0.002




ANGLE POINT 5 LOG

JOB REF: GCL/NCE_342/12
MN 05
LEGEND ""[‘:;"' MATERIAL DESCRIPTION
I

1.9

Dark Grey CLAY [ Black Cotton Soil)

2.0

Light Grey Fragmented ROCK boulder




SEGMENT 5

ATTERBERG LIMITS BS 1377 - 2: 1990

MNO6
Project: PROPOSED POWERLINE Site/Location: NANYUKI-ISIOLO-MERU Date Received:  |09.12.2012
Material Description: [CLAYEY SAND WITH GRAVEL |Job Reference: GCL/TGA-342/12 Sample No.: 1084
Sampled By: GCL Depth: 2.0M Date Tested: 17.12.2012
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 4 5 6 1 2 |Aw
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 0.0]- -
Final Gauge Reading (mm) 16.2 18.0 20.3 22.1 24.2 26.0|- -
Tin No 18 67 28 37 59 55 61 49
Mass of Wet Soil (e 28.88( 32.89 36.64 4054 41.37| 45.02| 12.22| 15.26
Mass of Dry Soil (s) 22.39| 25.07 27.45 2992 30.11| 32.34| 1037| 1294
Mass of Moisture (g) 6.49 7.82 9.19 10.62| 11.26| 12.68 1.85 2.32
Moisture Content (%) 29.0 31.2 33.5 35.5 37.4 39.2 17.8 17.9 17.9
PLASTIC LIMIT
35.0 PL= 17.9 %
LIQUID LIMIT
30.0 LL= 328%
Proportion Passing 425 yum BS Sieve
25.0
4 = 404 %
’-_'_'_,_,_..-4?’-"—#_‘
— PLASTICITY INDEX
W 20.0
= —
b |+ Pl= 14.9 %
o ’__,,_._--*‘ —
g 150 PLASTIC MODULUS
m
2 PM = 603
10.0 LINEAR SHRINKAGE
LS= 7.1 %
5.0
GROUP SYMBOL (USC SYSTEM)
0.0 z sC
29.0 31.2 33.5 35.5 37.4 39.2
Moisture Content (%)
Tested By: LUCAS Date Reported: 19.12.2012 Checked: WK




TP6-7A

NESHCONSULT ENGINEERING

Project: NANYUKI ISI0LO MERU POW]Site / Location: MNE (TPE-7A)MNT Date Received:  |06.03.2013
Material Description: |Clayey SAND with Gravel Job Reference: GCL/NAS-356/13 Sample No.: 1177
Sampled By: GEO CON Depth: 2.0M Date Tested: 16.03.2013
LIQUID UMIT PLASTIC LIMIT
Test No. 1 2 3 4 5 6 1 2 |Aw
Initial Gauge Reading {mm) 0.0 0.0 0.0 0.0 0.0 0.0|- -
Final Gauge Reading (mm) 16.1| 182 20.0 221| 243| 260/ -
Tin No 17 32 46 51 67 72 16 15
Mass of Wet Soil (8} 47.46| 36.48 49.83| 40.78| 47.79| 43.95| 28.83| 35.54
Mass of Dry Soil (s) 31.64| 23.97 32.30| 26.04| 3045| 27.42| 2114 26.02
Mass of Moisture (g) 15.82( 12.51 17.58 14,74 17.64| 16.53 7.69 9.52
Meoisture Content (%) 50.0 52.2 54.4 56.5 585 60.3| 36.4| 3656 365
PLASTIC LIMIT
350 PL=  365%
LIQUID LIMIT
300 LL = E %
Proportion Passing 425 pm BS Sieve
25.0 ﬁfﬁ _ 456 %
® 200 L PLASTICITY INDEX
3 |+ Pl= 17.7 %
Z . —| PLASTIC MODULUS
3 | PM = 879
100 I LINEAR SHRINKAGE
| 1S = 8.6 %
50 |
| GROUP SYMBOL (USC SYSTEM)
0.0 ¢ sC
50.0 52.2 54.4 56.6 58.5 60.3
Moisture Content (%)




TP6-7B

NESHCONSULT ENGINEERING

Project: NANYUKI ISIOLO MERU POW Site / Location: MME (TPE-7B)MN7 Date Received:  |06.03.2013
Material Description: |Silty SAND with Gravel Job Reference: GCL/MNAS-356/13 Sample No.: 1178
Sampled By: GEO CON Depth: 2.0M Date Tested: 17.03.2013
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 4 5 6 1 2 |Aw.
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 0.0l -
Final Gauge Reading (mm) 16.0 18.3 20.2 22.1 24.0 26.2|- -
Tin No 3 63 56 41 59 27 16 57
Mass of Wet Soil (g) 50.28| 33.26 39.03| 37.02| 46.82| 39.26| 2430 32.10
Mass of Dry Soil (s} 36.41| 23.72 27.41 25.60( 31.53| 26.12| 18.62 24.56
Mass of Moisture () 13.87| 9.54 11.62| 11.42| 15.29| 13.14| 568 7.54
Moisture Content (%) 38.1| 402 42.4 a46| 485 503 305 307 306
PLASTIC LIMIT
350 PL= 306 %
LIQUID LIMIT
300 LL = ﬁ %
Proportion Passing 425 pm BS Sieve
250 —— _ 545 %
® 200 - | PLASTICITY INDEX
'g 4+ | Pl= 11.4 %
Z 5o | | PLASTIC MODULUS
2 | PM= 621
100 : LINEAR SHRINKAGE
| 1S = 5.7 %
50 :
| GROUP SYMBOL (USC SYSTEM)
00 ' SM
381 402 424 446 485 50.3

Moisture Content (%)




Geotechnical & Geophysical Investigations Isiolo-Nanyuki-Meru Powerline

PARTICLE SIZE ANALYSIS BS 1377 - 2: 1990

MNO6

MESHCOMNSULT EMGINEERING

PROJECT: PROPOSED POWERLINE LOCATION MN D& DATE RECEIVED: 09.12 2012
MATERIAL DESCRIPTION: | CLAYEY SAND WITH GRAVEL JOB REF: GCL/TGA-342/12 DATE TESTED: 1212 2012
SAMPLED BY: GCL DEPTH: 2.0m SAMPLE No.: 1084
100 ~ / e ——
m /—/I
BD
,r""j o
g™ P
-
g . ”‘_'_._,/
g . /
g /
2
E o ___._.o-"""’
o
20
10
1]
0.002 0.008 0.0z 006 0.2 08 2.0 6.0 20 &0 Zo0
Particle Size (mim)
LAY FINE MEDIUM COARSE AME MEDIUM |mHR5E FMNE MEDIUM COARSE . BOULDERS
SILT SAND GRAVEL
TESTED BY: MOMNICA DATE REPORTED 19.12.2012 CHECKED: WK
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Geotechnical & Geophysical Investigations

Isiolo-Nanyuki-Meru Powerline

111

TP6-7A

MESHCONSULT ENGINEERING

PROJECT: MANYUE] ISIOLO MERU POWERLINE LOCATION MMNE[TPE-7AMNT DATE RECEIVED: 09.02.2013
MATERIAL DESCRIPTION: | Clayey SAND with Gravel JOB REF: GCL/NAS-355/13 DATE TESTED: 13.03.2013
SAMPLED BY: GEQCON LIMITED DEPFTH: 2.0M SAMPLE No.: 1177
100 - -y
] /
EO /
P /
E 50 "’_//
%‘é 50 o= J—«_
£ UL
g EN]
2o
10
o
0.002 0.006 0.02 0.06 02 0.6 20 6.0 20 &0 200
Particle Size (mm)
HNE MEDILIM COARSE FINE MEDIUM COARSE FINE MEDIUM COARSE
cLAY SILT SAND | GRAVEL COBBLES | BOULDERS




Geotechnical & Geophysical Investigations

Isiolo-Nanyuki-Meru Powerline

112

TP6-7B

NMESHCOMSULT ENGINEERING

PROJECT: NANYUKI ISIOLO MERU POWERLINE LOCATION MMNG(TPE-7B)MNT DATE RECEIVED: 09.02_ 2013
MATERIAL DESCRIPTION: | Silty SAND with Gravel JOB REF: GCL/MNAS-355/13 DATE TESTED: 13.03.2013
SAMPLED BY: GEQCON LIMITED DEPTH: 2.0M SAMPLE No.: 1178
100 - X —— -
a0 /
80 _/
E 70 —
g o I _/f
w
'?; 50 f_’ﬂ—-""‘_
£ Lad
a0
3_ £l
20
10
o
0.002 0.006 0.02 0.06 02 0.6 2o 6.0 20 &0 200
Particle Size (mm)
FINE MEDIUM COARSE FIME MEDIUM |CDARSE FINE MEDIUM COARSE
CLAY Th; SAND SRAVEL COBBLES | BOULDERS




DCP - CBR CORRELATION

MNO6

NESHCONSULT ENGINEERING

Project: |PROPOSED POWERLINE Location: EASTERN Test Locatiof MN 06 Date of Test: |03.12.2012
Site: NANYUKI-ISIOLO-MERU Job No.: GCL/TGA-342/12 Depth: 2.0M Sample No. 1084
No. of Blows
0 10 20 30 40
DCP TEST RESULTS 0
i i Penetration
Point Blow Cum. | Penetration
No Count | Blows (mm) Index
) {(mm/blow) |
0 0 0 50
50
1 2 2 65 7.5
PR1
2 2 4 74 4.5
3 5 9 a0 3.2
= PR 2
4 5 14 95 1.0 € 100 M___
5 10 24 104 09| E
=
6 10 34 108 0.4f 2
™
£
7]
g 150
o
200
250

DCP/CBR CORRELATION

Penetration Index

Average (mm/blow)

Estimated CBR (%)

PR 1 4.1 70.4
PR 2 0.9 490.4
Test By: LUCAS Checked: WK




Geotechnical & Geophysical Investigations

Nanyuki -Isiolo -Meru powerline

ANGLE POINT BEARING CAPACITY

MNO6
CALCULATION OF SAFE BEARING CAPACITY: TP MN 06
PROJECT: PROPOSED POWERLINE |SITE: NANYUKI-ISIOLO-MERU |DATE RECEIVED: 09.12.2012
DEPTH: 2.0M LOCATION: |EASTERN JOB No.: GCL/TGA 342/12
MATERIAL DESCRIPTION: |CLAYEY SAND WITH GRAVEL Sample No.:
LABORATORY TEST RESULTS
SHEARBOX DENSITY
C(kN/m?) = 28 y (kg/m°) = 1912
o(°)= 23 y (kN/m’) = 18.76
REFERENCE CALCULATIONS RESULTS
Ultimate Bearing Capacity
s = 1.3cNc + 0.8yZNq + 0.4y BNy
Bearing Capacity Factors : Meyerhof's Analyses
N= 1805
N,= 866
Whitlow. R
Basic Soil N = 4.8
Mech. ¥ '
Tomlinson,
M.J. The Ultimate Bearing Capacity of a Pad Foundation
Foundation
Design & B(m)= 1.0
Construction
Z (m)= 2.0
0= (1.3 x 28 x 18.05) + (0.8 x 18.76 x 2.0 x 8.66) + (0.4 x 18.76 x 1.0 x 4.82) 953 kN/m’
The Safe Bearing Capacity of the foundation is : (Fs = 3.0)
q. = 953/3.0 318 kN/m’
Calculations By: B.K. Checked: WK
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Geotechnical & Geophysical Investigations Nanyuki -Isiolo -Meru powerline

TP6-7A

CALCULATION OF SAFE BEARING CAPACITY: TP MN 04

PROJECT: PROPOSED POWERLINE SITE: NANYUKI-ISI0LO-MERU |DATE RECEIVED: 06.03.2013
DEPTH: 2.0M LOCATION: [EASTERN JOB No.: GCL/NC_356/03
MATERIAL DESCRIPTION: Clayey SAND with Grawvel Sample No.: 1177

LABORATORY TEST RESULTS

SHEARBOX DENSITY
ClkN/m’) = 23 y (kg/m’) = 1710
2()= 21 y (kN/m’) = 16.78

REFERENCE CALCULATIONS RESULTS

Ultimate Bearing Capacity

gs= 1.3cNc + 0.8yZNg + 0.4y BNy

Bearing Capacity Factors : Meyerhof's Analyses

N= 15.81
Ng= 7.07
Whitlow. R Basic
M= 3.42

Soil Mech. ¥
Tomlinson. M.J.
Foundation  |The Ultimate Bearing Capacity of a Pad Foundation

Design &
Construction B(m)= 10
Z (m)= 2.0
qs= (1.3 x 23 x 15.81) + (0.8 x 16.78 x 2.0 x 7.07) + (0.4 x 16.78 x 1.0 x 3.42) 686 kN/m’
The Safe Bearing Capacity of the foundation is : (Fs = 3.0)
q. = 686/3.0 229 kN/m’
Calculations By: B.K. Checked: WK
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Geotechnical & Geophysical Investigations Nanyuki -Isiolo -Meru powerline

TP6-7B

CALCULATION OF SAFE BEARING CAPACITY: MN 6 (TP6-7B) MN7

PROJECT: PROPOSED POWERLINE SITE: NANYUKI-ISIOLO-MERU [DATE RECEIVED: 06.03.2013
DEPTH: 2.0M LOCATION: |EASTERN JOB No.: GCL/NC_356/03
MATERIAL DESCRIPTION: Silty SAND with Gravel Sample No.: 1178

LABORATORY TEST RESULTS

SHEARBOX DENSITY
ClkN/m’) = 28 y (kg/m’) = 1842
8()= 23 y (kN/m’) = 18.07

REFERENCE CALCULATIONS RESULTS

Ultimate Bearing Capacity

g = 1.3cNc + 0.8yZNqg + 0.4y BNy

Bearing Capacity Factors : Meyerhof's Analyses

N=  18.05
N,=  8.66
Whitlow. R Basic
N, = 4,82

Soil Mech.
Tomlinson. M.J.
Foundation  |The Ultimate Bearing Capacity of a Pad Foundation

Design &
Construction 8(m)= 10
Z (m)= 2.0
Q= (1.3 x 28 x 18.05) + (0.8 x 18.07 x 2.0 x 8.66) + (0.4 x 18.07 x 1.0 x 4.82) 942 kN/m’
The Safe Bearing Capacity of the foundation is : (Fs = 3.0)
q. = 942/3.0 314 kN/m’
Calculations By: B.K. Checked: WK
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DRY DENSITY / MOISTURE CONTENT RELATIONSHIP

BS 1377 - 4: 1990

MNO6

NESHCONSULT ENGINEERING

Project: PROPOSED POWERLINE LOCATION: |EASTERN Depth: 2.0M
Site: NANYUKI-ISIOLO-MERU Job Ref.: GCL/TGA-342/12 Sample No.: |1084
Material Date
Description: JCLAYEY SAND WITH GRAVEL Sample Ref: [TP MN 06 received: 09.12.2012
Moisture Addition 100cc 150cc 200cc 250cc 300cc 350cc
Mass of Mould+Base+5Soil 5656 5788 5892 5914 5863 5783
Mass of Mould+Base 3995 3995 3995 3995 3995 3995
Mass of Compacted Soil 1661 1793 1897 1919 1868 1788
Bulk Density (Kgs/mj) 1661 1793 1897 1919 1868 1788
Tin No. G37 G14 G055 Gle G27 G49
Weight Wet Soil 210.2 237.1 234.5 240.9 237.2 258.7
Weight of Dry Soil 174.3 193.2 187.9 190.3 184.7 198.2
Weight of Water 359 439 46.6 50.6 525 60.5
Meoisture Content (%) 20.6 22.7 24.8 26.6 28.4 30.5
Dry Density (Kgs/m’) | 1377 1461 | 1520 1516 1455 1370
1550
1625
1500 -
T 1415
=)
=
)
= 1450 -
c
@
o
& 1425
(=}
1400
1375
1350 T T T T T
200 220 240 26.0 280 30.0 320
Moisture Content (%)

Maximum Dry Density (Kgfma}: 1525

Optimum Moisture Content (%): 25.4%

Tested By: STEVE

Date Reported: 25.01.2013

Checked By: WK




CHEMICAL ANALYSIS

Angle Point MN06

Depth 2.0m
pH 7.98
Chloride(%) mg/1 -
Sulphate (mg/1) 0.001

TP6-7A
Depth 2.0m
pH 7.81
Chloride(%) mg/1 0.006
Sulphate (mg/1) 0.025

TP6-7B
Depth 2.0m
pH 7.20
Chloride(%) mg/1 0.012
Sulphate (mg/1) 0.033




ANGLE POINT 6 LOG

MN i
LEGER LY DIE'I:EH MATERIAL DESCRIFTION
Dark Grey CLAY (Black Cotton Soidl)
1.8

2.0

Light Grey Fragmented ROCK boulder
amd cobs ble frac tion




TEST POINT 6-7A, 6-7B LOGS

TRIAL PIT LOGS
PROJECT: NANYUEI-ISI0LO-MERL POWERLINE B REF: GCL/NCE_356/03
SITE: NANYUKI-ISI0LO-MERL
MNG [TP&6-7A) MNT MNG [TPG-7B) MN7
SCALE LEGEND D?::!]'H MATERIAL DESCRIPTION LEGEND D?::!]'H MATERIAL DESCRIPTION
Brown Silty SAND
Greyish Brown Lean CLAY 07
12
Brown Silty SAND with Gravel
Greyish Brown Clayey SAND with
Gravel
xn 20

2.5




SEGMENT 6

ATTERBERG LIMITS BS 1377 - 2: 1990

MNO7
Project: PROPOSED POWERLINE Site/Location: NANYUKI-ISIOLO-MERU Date Received:  |09.12.2012
Material Description: |CLAYEY SAND WITH GRAVEL [lob Reference: GCL/TGA-342/12 Sample No.: 1085
Sampled By: GCL Depth: 2.0M Date Tested: 18.12.2012
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 a4 5 6 1 2 |Av.
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 0.0l- _
Final Gauge Reading (mm) 16.3 18.2 20.1 22.0 24.1 26.2|- -
Tin No 17 36 11 22 41 87 51 10
Mass of Wet Soil (g) 48.19| 43.76 37.23 48.67| 40.42| 52.64| 23.27| 26.74
Mass of Dry Soil (g) 32.67| 29.25 24.54 31.71| 26.01| 33.40| 16.92| 19.42
Mass of Moisture (g) 15.52| 14.51 12.69 16.96] 14.41| 19.24 6.35 7.32
Moisture Content (%) 47.5 49.6 51.7 53.5 55.4 57.6 37.5 37.7 37.6
PLASTIC LIMIT
35.0 PL= 37.6 %
LIQUID LIMIT
30.0 LL = E 9,
Proportion Passing 425 um BS Sieve
25.0 /,,,-«—/’ : 588 %
1| PLASTICITY INDEX
¥ 200 —
= e Pl = 13.5 %
g 150 | E PLASTIC MODULUS
= : PM= 793
100 i LINEAR SHRINKAGE
i Ls= 6.4 %
5.0 !
GROUP SYMBOL (USC SYSTEM)
0.0 - SC
47.5 49.6 517 53.5 55.4 57.6
Moisture Content (%)
Tested By: LUCAS Date Reported: 19.12.2012 Checked: WK




TP7-8A

NESHCONSULT ENGINEERING

Project: NANYUKI ISIOLO MERU POW|Site [ Location: MN7 [TP7-8A)MINS Date Received:  |06.03.2013
Material Description: |ELASTIC SILT with Sand Job Reference: GCL/MAS-356/13 Sample No.: 1179
Sampled By: GEO CON Depth: 2.0M Date Tested: 17.03.2013
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 4 5 6 1 2 |Aw.
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 0.0l- -
Final Gauge Reading (mm) 16.2 18.1 20.0 22.3 24.0 26.1[- -
Tin No 26 57 55 2 34 63 22 3
Mass of Wet Soil (8) 36.82| 55.03 50.35| 43.30| 54.14| 59.61| 18.89| 2562
Mass of Dry Soil (g) 25.17| 37.03 33.43 28.41| 35.11| 38.21| 14.26] 19.31
Mass of Moisture (&) 1165 18.00 16.92| 14.89| 19.03| 2140 4.63| 631
Moisture Content (%) 46.3 48.6 50.6 52.4 54,2 56,00 325 327 326
PLASTIC LIMIT
350 PL-  326%
LIQUID LIMIT
300 LL = y %
o | Proportion Passing 425 pm BS Sieve
f,ﬂfﬂ‘f - 884%
w 00 — PLASTICITY INDEX
E fﬁ_ﬂ,,ﬂf—ﬂ | Pl= 17.8 %
g ., [ PLASTIC MODULUS
a [ PM = 1576
100 I LINEAR SHRINKAGE
| LS = 2.6 %
5.0 '
| GROUP SYMBOL (USC SYSTEM)
0.0 ¢ MH
453 486 50.6 524 542 56.0
Moisture Content (%)




TP7-8B

NESHCONSULT ENGINEERING

Project: NANYUKI ISIOLO MERU POW] Site / Location: MNT (TP7-8B]MNE Date Received:  |06.03.2013
Material Description: |ELASTIC SILT with Sand Job Reference: GCL/MNAS-356/13 Sample No.: 1180
Sampled By: GEOQ CON Depth: 2.0M Date Tested: 17.03.2013
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 a 5 6 1 2 |Aw
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 0.0l- -
Final Gauge Reading (mm) 16.2| 181 20.3 220| 242 260 -
Tin No 8 57 19 26 34 71 21 10
Mass of Wet Soil (8) 30.30| 39.89 44.79| 53.36| 47.73| 59.52| 2090 25.87
Mass of Dry Soil (8) 21.64| 28.07 31.05| 36.42| 32.16| 39.52| 16.23| 2012
Mass of Moisture (&) 2.66| 11.82 13.74| 16.94| 15.57| 20.00| 4.67| 575
Moisture Content (%) 400 421 44.3 45| 48.4| s0.8| 288 288 287
PLASTIC LIMIT
35.0 PL- 287 %
LIQUID LIMIT
300 LL= ﬁ %
Proportion Passing 425 pm BS Sieve
250 — B
= 200 fff’"“ff PLASTICITY INDEX
S P | PI=  154%
& o - | ! PLASTIC MODULUS
a | PM - 1283
100 | LINEAR SHRINKAGE
: 15= 7.1 %
50 f
| GROUP 5YMBOL (USC SYSTEM)
0.0 v MH
40.0 421 443 465 424 506

Moisture Content (%)




Geotechnical & Geophysical Investigations

Isiolo-Nanyuki-Meru Powerline

PARTICLE SIZE ANALYSIS BS 1377 - 2: 1990

MNO7

MESHCOMSULT ENGIMEERING

PROJECT: PROPOSED POWERLIMNE LOCATION MNOT DATE RECEIVED: 09.12.2012
MATERIAL DESCRIPTION: [ CLAYEY SAND WITH GRAVEL JOB REF: GCLTGA-342/12 DATE TESTED: 1312 2012
SAMPLED BY: GCL DEPTH: 2.0M SAMPLE Mo.: 1085
100 -
50 /,
W /’
T —
'E &0 PZanl
,E . .,_,/
% ‘“_'__'_,_.-ﬁ""_
T a0
g
s
20
10
o
0.o02 0.006 0.0z 0.06 0.2 0.6 20 6.0 20 &0 200
Particle Size (mim)
FINE MEDIUM COARSE HAME MEDIUM |m.ﬁ.R5E FME MEDILM COARSE
CLAY SILT SAND GRAVEL 5 BOULDERS
TESTED BY": MONICA DATE REPORTED 19.12 2012 CHECKED: WK
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Geotechnical & Geophysical Investigations

Isiolo-Nanyuki-Meru Powerline

125

TP7-8A

MESHCONSULT ENGINEERING

PROJECT: NANYUKI 1SIOLO MERU POWERLINE LOCATION MN7(TP7-BA)MNE DATE RECEIVED: 09.02 2013
MATERIAL DESCRIPTION: | ELASTIC SILT with Sand JOB REF: GCL/NAS-355/13 DATE TESTED: 13.03.2013
SAMPLED BY: GEOCON LIMITED DEPTH: 2.0M SAMPLE No.: 1179
] __‘______‘-"’rr-_-'— 1 ’ ’ I
o0 /"'"FFF
80 /,
F To
‘E d-""..'.'."-
= &0
]
E‘ s0
E 40
& 30
20
10
o
0.002 0.006 0.02 0.06 02 0.6 20 6.0 20 &0 200
Particle Size (mm)
FINE MEDIUM COARSE FIME MEDIUM |CDAHSE FINE MEDIUM COARSE
CLAY SILT SAND GRAVEL COBBLES BOULDERS




Geotechnical & Geophysical Investigations

Isiolo-Nanyuki-Meru Powerline
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TP7-8B

MESHCONSULT ENGINEERING

PROJECT:

MNANYUKI 1SI0LO MERU POWERLINE LOCATION MN7(TP7-BB)MNE DATE RECEIVED: 09.02 2013
MATERIAL DESCRIPTION: [ELASTIC SILT with Sand JOB REF: GCL/MNAS-355/13 DATE TESTED: 14032013
SAMPLED BY: GEOCON LIMITED DEPTH: 2.0M SAMPLE No.: 1180
= /F T [
EO ______,..-""’Hfrf
£ ==
-g 60
i
E s0
% 40
& 30
20
10
o
0.002 0.006 0.02 0.06 02 0.6 20 6.0 20 &0 200
Particle Size (mm)
FINE MEDIUM COARSE FIME MEDIUM |CDAHSE FINE MEDIUM COARSE
CLAY ST SAND SRAVEL COBBLES BOULDERS




DCP - CBR CORRELATION

MNO7

NESHCONSULT ENGINEERING

Project: |PROPOSED POWERLINE Location: EASTERN Test LocatiofMIN 07 Date of Test: |03.12.2012
Site: NANYUKI-ISIOLO-MERU Job No.: GCL/TGA-342/12 Depth: 2.0M Sample No. 1085
No. of Blows
20 40 60 80 100 120
DCP TEST RESULTS 0
Point Blow Cum. | Penetration Penetration
No. Count | Blows (mm) Index
(mm/blow) |
0 0 0 53 50
1 2 75 11.0 PR1
2 5 a5 4.0
3 5 12 117 4.4 100
4 10 22 147 3.0 €
5 10 32 168 21 .E. oR 2
6 15 47 128 1.3 .% 150
7 20 67 213 13] =
8 20 87 232 1.0 E
9 25 112 255 0.9 500
FR3
250 \\o
300

DCP/CBR CORRELATION

Penetration Index

Average (mm/blow)

Estimated CBR (%)

PR1 11 19.9
PR 2 4.2 68.3
PR3 1.2 339.4

Test By: LUCAS Checked: WK




Geotechnical & Geophysical Investigations

Nanyuki -Isiolo -Meru powerline

ANGLE POINT BEARING CAPACITY

MNO7

CALCULATION OF SAFE BEARING CAPACITY: TP MN 07

PROIJECT: PROPOSED POWERLINE |SITE: NANYUKI-ISIOLO-MERU |DATE RECEIVED: 09.12.2012
DEPTH: 2.0M LOCATION: |EASTERN JOB No.: GCL/TGA_342/12
MATERIAL DESCRIPTION: |CLAYEY SAND WITH GRAVEL Sample No.:
LABORATORY TEST RESULTS
SHEARBOX DENSITY
C(kN/m?) = 28 y (kg/m?) = 1939
0(°) = 23 y (kN/m®) = 19.02
REFERENCE CALCULATIONS RESULTS
Ultimate Bearing Capacity
gr=1.3cNc + 0.8yZNqg + 0.4y BNy
Bearing Capacity Factors : Meyerhof's Analyses
N= 18.05
Ng= 8.66
Whitlow. R
Basic Soil N = 1.8
Mech. ¥ '
Tomlinson.
M.J. The Ultimate Bearing Capacity of a Pad Foundation
Foundation
Design & B(m)= 1.0
Construction
Z (m)= 2.0
gs=(1.3 x 28 x 18.05) + (0.8 x 19.02 x 2.0 x 8.66) + (0.4 x 19.02 x 1.0 x 4.82) 957 kN/mz
The Safe Bearing Capacity of the foundation is ; (Fs = 3.0)
q. = 957/3.0 319 kN/m’

Calculations By: B.K.

Checked: WK
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Geotechnical & Geophysical Investigations Nanyuki -Isiolo -Meru powerline

TP7-8A

CALCULATION OF SAFE BEARING CAPACITY: MN7Y (TP7-8A) MIN2

PROJECT: PROPOSED POWERLINE SITE: MNANYUKI-ISIOLO-MERU |DATE RECEIVED: 06.03.2013
DEPTH: 2.0M LOCATION: |EASTERN JOB No.: GCL,-"NC_BSG;"UE
MATERIAL DESCRIPTION: Elastic SILT with Sand Sample No.: 1179

LABORATORY TEST RESULTS

SHEARBOX DENSITY
ClkN/m’) = 28 y(kg/m®) = 1912
8()= 23 y (kN/m’) = 18.76

REFERENCE CALCULATIONS RESULTS

Ultimate Bearing Capacity

gz = 1.3cNc + 0.8yZNqg + 0.4y BNy

Bearing Capacity Factors : Meyerhof's Analyses

N= 18.05
Ny=  8.66
Whitlow. R Basic
N, = 4,82

Soil Mech.
Tomlinson. M.J.
Foundation  |The Ultimate Bearing Capacity of a Pad Foundation

Design &
Construction B(m)= 1.0
Z(m)= 2.0
Qs= (1.3 x 28 % 18.05) + (0.8 x 18.76 x 2.0 x 8.66) + (0.4 x 18.76 x 1.0 x 4.82) 953 kN/m’
The Safe Bearing Capacity of the foundation is : (Fs = 3.0)
q. = 953/3.0 318 kN/m’
Calculations By: B.K. Checked: WK
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Geotechnical & Geophysical Investigations

Nanyuki -Isiolo -Meru powerline

130

TP7-8B

CALCULATION OF SAFE BEARING CAPACITY: MN7 (TP7-8B) MN8

PROJECT: PROPOSED POWERLINE SITE: NANYUKI-ISIOLO-MERU [DATE RECEIVED: 06.03.2013
DEPTH: 2.0M LOCATION: |EASTERN JOB No.: GCL/NC_356/03
MATERIAL DESCRIPTION: Elastic SILT with Sand Sample No.: 1085
LABORATORY TEST RESULTS
SHEARBOX DENSITY
ClkN/m’) = 28 y (kg/m’) = 1939
o()= 23 y (kN/m’) = 19.02
REFERENCE CALCULATIONS RESULTS
Ultimate Bearing Capacity
g = 1.3cNc + 0.8yZNg + 0.4y BNy
Bearing Capacity Factors : Meyerhof's Analyses
N=  18.05
Ng=  8.66
Whitlow. R Basic N = 482
Soil Mech. v '
Tomlinson. M.J.
Foundation  |The Ultimate Bearing Capacity of a Pad Foundation
Design &
Construction 8(m)= 10
Z (m)= 2.0
q¢= (1.3 x 28 x 18.05) + (0.8 x 19.02 x 2.0 x 8.66) + (0.4 x 19.02 x 1.0 x 4.82) 957 kN/m’
The Safe Bearing Capacity of the foundation is : (Fs = 3.0)
2
g = 957/32.0 319 kN/m

Calculations By: B.K.

Checked: WK




DRY DENSITY / MOISTURE CONTENT RELATIONSHIP

BS 1377 - 4: 1990

MNO7

NESHCONSULT ENGINEERING

Project: PROPOSED POWERLINE LOCATION: |EASTERN Depth: 2.0M
Site: NANYUKI-ISIOLO-MERU Job Ref.: GCL/TGA-342/12 Sample No.: |1085
Material Date
Description: |CLAYEY SAND WITH GRAVEL Sample Ref: |TP MN 07 received: 09.12.2012
Moisture Addition 100cc 150cc 200cc 250cc 300cc 350cc
Mass of Mould+Base+Soil 5662 5792 5898 5944 5896 5823
Mass of Mould+Base 3995 3995 3995 3995 3995 3995
Mass of Compacted Soil 1667 1797 1903 1949 1901 1828
Bulk Density (Kgs/mj) 1667 1797 1903 1949 1901 1828
Tin No. G29 G43 G21 G12 G35 GO07
Weight Wet Soil 272.0 272.3 246.0 283.1 296.6 312.7
Weight of Dry Soil 240.5 2364 209.7 236.9 244.3 253.2
Weight of Water 31.5 35.9 36.3 46.2 52.3 59.5
Moisture Content (%) 13.1 15.2 17.3 19.5 21.4 235
Dry Density (Kgs/m’) | 1474 1560 | 1622 1631 1566 1480
1650
1625
1600
2 1575 1
o
=
)
£ 1550 -
c
QO
o
& 1525 4
[a}
1500
1475 4
1450 T T T T
12.0 140 16.0 18.0 200 220 240
Moisture Content (%)

Maximum Dry Density (Kg/m’): 1635

Optimum Moisture Content (%): 18.6%

Tested By: STEVE

Date Reported: 25.01.2013

Checked By: WK




CHEMICAL ANALYSIS

Angle Point MNO7

Depth 2.0m
pH 7.45
Chloride(%) mg/1 0.32
Sulphate (mg/1) 0.002

TP7-8A
Depth 2.0m
pH 6.92
Chloride(%) mg/1 0.08
Sulphate (mg/1) 0.036

TP7-8B
Depth 2.0m
pH 7.98
Chloride(%) mg/1 0.012
Sulphate (mg/1) 0.028




ANGLE POINT 7 LOG

PROJ ECT: N AN YUKI-15 0 L0 -ME RL POWERLINE
SITE: NANYUKI-1510L0-MERL
MN 07
SEALE |  LEGEND ""E':;"[ MATE RIAL DESCRIPTION
I

Brownish Red Elastic SILT with Sand

2.1

L3




TEST POINT 7-8A, 7-8B LOGS

DATE: 23- 28022013 PROJECT: NANYUKI-ISIOLO-MERU POWERLINE
LOGGED BY: STEVE SITE: NANYUKI-ISIOLO-MERL
MN7 [TP7-BA) MNS MN7 (TP7-8B) MN8
DEFTH DEPTH
LEGEND (m] MATERIAL DESCRIFTION SCALE | LEGEND (] MATERIAL DESCRIPTION
ey
Dark Grey CLAY [Black Cotton Sail)
Dark Grey CLAY [Black Cotton 5oil]
A%
: s 10
= 12
- H 2 E
e Grey Elastic SILT with Sand
e Light Grey Elastic SILT
S
Nk
oot
ﬂ":.,x’ X 0 20
25




SEGMENT 7

ATTERBERG LIMITS BS 1377 - 2: 1990

MNOS8
Project: PROPOSED POWERLINE Site/Location: NANYUKI-ISIOLO-MERU Date Received:  [09.12.2012
Material Description: |SANDY LEAN CLAY Job Reference: GCL/TGA-342/12 Sample No.: 1086
Sampled By: GCL Depth: 2.0M Date Tested: 18.12.2012
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 4 5 6 1 2 |Aw
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 0.0l- _
Final Gauge Reading (mm) 16.3 18.1 20.0 22.2 24.4 26.3|- -
Tin No 56 7 28 29 36 41 52 17
Mass of Wet Soil (e 39.62| 48.97 45.76 5438 39.56| 48.82| 14.00 17.52
Mass of Dry Soil (e 290.72| 36.14 33.25 39.01| 28.02| 34.14| 1139 14.24
Mass of Moisture (g) 9.90| 12.83 12.51 15.37| 11.54| 14.68 2.61 3.28
Moisture Content (%) 33.3 35.5 37.6 39.4 41.2 43.0 22.9 23.0 23.0
PLASTICLIMIT
35.0 PL= 23.0 %
LIQUID LIMIT
30.0 L= 374 %
[ Proportion Passing 425 pm BS Sieve
25.0 —
| — = 88.4 %
_--""'/4’—‘-"#’.‘
@ 200 PLASTICITY INDEX
= . t
5 —T | Pl= 14.4 %
g || | —
= . ! PLASTIC MODULUS
= i PM = 1275
100 ! LINEAR SHRINKAGE
Ls= 7.1 %
5.0
GROUP SYMBOL (USC SYSTEM)
0.0 i CcL
33.3 35.5 37.6 39.4 41.2 43.0
Moisture Content (%)

Tested By: LUCAS Date Reported: 19.12.2012 Checked: WK




TP8-9A

NESHCONSULT ENGINEERING

Project: NANYUK! ISIOLO MERU POWSite / Location: MMNB({TPE-SA)MND Date Received: 06.03.2013
Material Description: |LEAN CLAY with Sand Job Reference: GCL/NAS-356/13 Sample No.: 1181
Sampled By: GEO CON Depth: 2.0M Date Tested: 17.03.2013
LiQuID LIMIT PLASTIC LIMIT

Test No. 1 2 3 4 5 6 1 2 |av.

Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 0.0{- -

Final Gauge Reading (mm) 16.0 18.3 20.2 22.1 24.0 26.2(- -

Tin No 14 12 23 19 33 26 15 11

Mass of Wet Soil (8) 52.35| 40.13 44.83| 59.59| 49.43| 40.59| 13.35| 16.94

Mass of Dry Soil (g) 36.48| 27.62 30.41| 39.94| 32.73| 26.51| 10.75| 13.63

Mass of Moisture (g) 15.87| 12.51 14.42 19.65| 16.70| 14.08 2.60 3.31

Moisture Content (%) 43.5 45.3 47.4 45.2 51.0 53.1 24.2 24.3 24.2

PLASTIC LIMIT

350 PL=  24.2%
LIiQuID umMiT
30.0 L= 47.0%
Proportion Passing 425 pm BS Sieve
250 — _ a5 %
w200 “fﬁ_’ PLASTICITY INDEX
5 fﬁw—ﬂ’”ﬂ Pl= 22.8%
g 15.0 | ! PLASTIC MODULUS
g | PM = 2042
100 : LINEAR SHRINKAGE
| IS= 107 %
5.0 I
| GROUP SYMBOL (USC SYSTEM)
0.0 ' a

435 45.3 47.4 49.2 51.0 53.1
Meoisture Content (%)




TP8-9B

NESHCONSULT ENGINEERING

Project: NANYUKI ISIOLO MERU POW Site / Location: MNE (TPE-9B)MNS Date Received:  |06.03.2013
Material Description: |LEAN CLAY with Sand Job Reference: GCL/NAS-356/13 Sample No.: 1236
Sampled By: GEO CON Depth: 2.0M Date Tested: 20.03.2013
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 4 5 6 1 2 |Av.
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 0.0l- -
Final Gauge Reading (mm) 16.2 18.1 20.0 22.3 24.0 26.2|- -
Tin No 22 32 26 17 49 58 64 50
Mass of Wet Soil () 32.95| 39.36 37.15 43.96| 45.74| 49.38| 23.30| 25.64
Mass of Dry Soil (g) 23.17| 27.26 25.41|  29.64| 30.47| 32.49| 1848 20.32
Mass of Moisture (g) 9.78| 12.10 11.74|  14.32| 15.27| 16.89| 4.82 5.32
Moisture Content (%) 42.2 44.4 46.2 48.3 50.1 52.0 26.1 26.2 26.1
PLASTIC LIMIT
35.0 PL= 261 %
LIQUID LIMIT
30.0 L= @
Proportion Passing 425 pm BS Sieve
5.0 —— . ssow
® 200 L PLASTICITY INDEX
% |+ Pl= 19.9 %
Z o0 | PLASTIC MODULUS
a | PM = 1752
10.0 : LINEAR SHRINKAGE
I 15 = 9.3 %
50 !
| GROUP SYMBOL (USC SYSTEM)
0.0 | cL
422 444 46.2 483 501 52.0

Moisture Content (%)




Geotechnical & Geophysical Investigations Isiolo-Nanyuki-Meru Powerline

PARTICLE SIZE ANALYSIS BS 1377 - 2: 1990

MNO8

MESHCOMSULT ENGIMNEERING

PROJECT: PROPOSED POWERLINE LOCATION MN OB DATE RECEIVED: 09.12.2012
MATERIAL DESCRIPTION: [SANDY LEAM CLAY JOB REF: GCL/TGA-342/12 DATE TESTED: 13122012
SAMPLED BY: GCL DEPTH: 2.0M SAMPLE Mo.: 1086
100 - /,/ T I o 4
&0
w0 s _/,"—'—
g 70
% 60
o
50
=
2w
o
E
g w0
20
10
o
0.002 0.006 0.0z 006 0.2 05 20 6.0 0 &0 200
Particle Size [mm)
FINE MEDIUM COARSE ANE MEDIUM COARSE FINE MEDIUM COARSE
CLAY | COBBLES BOULDERS
ST SAND GRAVEL
TESTED BY: WMIONICA DATE REPORTED 19.12. 2012 CHECKED: WK
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Isiolo-Nanyuki-Meru Powerline
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TP8-9A

MESHCOMSULT ENGINEERING

PROJECT: NANYUKI ISI0LO MERU POWERLINE LOCATION MNE|TPE-9)MNS DATE RECEIVED: 09.02 2013
MATERIAL DESCRIPTION: | LEAN CLAY with Sand JOB REF: GCL/MAS-355/13 DATE TESTED: 14032013
SAMPLED BY: GEQCON LIMITED DEPTH: 2.0M SAMPLE No.: 11581
100 - __‘_____f'— — . .
B0 —
A
g 60
3
E 50
£ w0
E 0
20
10
]
0.002 0.006 0.02 0.06 02 0.6 20 6.0 20 €0 200
Particle Size (mm)
FINE MEDIUM COARSE FINE MEDIUM |C0.|'-"|RSE FINE MEDIUM COARSE
CLAY T SAND GRAVEL COBELES | BOULDERS




Geotechnical & Geophysical Investigations

Isiolo-Nanyuki-Meru Powerline
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TP8-9B

NMESHCOMNSULT ENGINEERING

PROJECT: NANYUKI 1ISIOLO MERU POWERLINE LOCATION MME(TPE-9B)MN9 DATE RECEIVED: 09.02 2013
MATERIAL DESCRIPTIOMN: | LEAMN CLAY with Sand JOB REF: GCL/NAS-355/13 DATE TESTED: 14.03 2013
SAMPLED BY: GEOCOMN LIMITED DEPTH: 2.0M SAMPLE No.: 1236
100 - *—/r__..a— — .
N f_ T
80 e
E 70
E 60
"
& =
B
% a0
& 30
20
10
]
0.002 0.006 0.02 0.06 02 0.6 20 6.0 20 60 200
Particle Size (mm)
FINE MEDHLIM COARSE FINE MEDIUM |CDAHSE FINE MEDIUM COARSE
CLAY SILT SAND GRAVEL COBBLES BOULDERS




DCP - CBR CORRELATION

MNO08

NESHCONSULT ENGINEERING

Project: |PROPOSED POWERLINE Location: EASTERN Test Locatio] MN 08 Date of Test: |04.12.2012
Site: MNANYUKI-ISIOLO-MERU Job No.: GCL/TGA-342/12 Depth: 2.0M Sample No. 1086
No. of Blows
0 20 40 60 80 100 120
DCP TEST RESULTS 0
Penetration
Point Blow Cum. | Penetration
Index
No. Count | Blows (mm)
(mm/blow)
0 0 0 68 50
1 1 1 73 5.0 L PR 1
2 1 2 80 7.0 i\
3 2 4 87 3.5 100
4 5 9 95 16| E
5 5 14 104 18| £ PR 2
c
6 10 24 120 16| 8 150
7 10 34 134 14|
1]
3 15 49 158 16] §
o
3 PR 3
9 15 64 177 1.3 200 I ] PR3 [
10 20 84 196 1.0 \
11 25 109 225 1.2
250
300
DCP/CBR CORRELATION
Penetration Index Average (mm/blow) Estimated CBR (%)
PR 1 4.2 68.3
PR 2 1.4 278.6
PR 3 1.1 379.3
Test By: LUCAS Checked: WK




Geotechnical & Geophysical Investigations

Nanyuki -Isiolo -Meru powerline

ANGLE POINT BEARING CAPACITY

MNO8

CALCULATION OF SAFE BEARING CAPACITY: TP MIN 08

PROIJECT: PROPOSED POWERLINE |SITE: NANYUKI-ISIOLO-MERU |DATE RECEIVED: 09.12.2012
DEPTH: 2.0M LOCATION: |EASTERN JOB No.: GCL/TGA_342/12
MATERIAL DESCRIPTION: |SANDY LEAN CLAY Sample No.: 1086
LABORATORY TEST RESULTS
SHEARBOX DENSITY
C(kN/m?) = 23 y (kg/m®) = 1816
o()= 21 y (kN/m’®) = 17.81
REFERENCE CALCULATIONS RESULTS
Ultimate Bearing Capacity
(s = 1.3cNc + 0.8yZNg + 0.4y BNy
Bearing Capacity Factors : Meyerhof's Analyses
N~  15.81
No=  7.07
Whitlow. R
Basic Soil N = 3.42
Mech. ¥ :
Tomlinson.
M.J. The Ultimate Bearing Capacity of a Pad Foundation
Foundation
Design & B(m)= 1.0
Construction
Z (m)= 2.0
0r=(1.3%x23x 15.81) + (0.8 x 17.81 x 2.0 x 7.07) + (0.4 x 17.81 x 1.0 x 3.42) 699 kN/m?>
The Safe Bearing Capacity of the foundation is : (Fs = 3.0)
q. = 699/3.0 233 kN/m’

Calculations By: B.K.

Checked: WK

142




Geotechnical & Geophysical Investigations

Nanyuki -Isiolo -Meru powerline

143

TP8-9A

CALCULATION OF SAFE BEARING CAPACITY: MIN8 (TP8-9A) MN9

PROJECT: PROPOSED POWERLINE SITE: NANYUKI-ISIOLO-MERU |DATE RECEIVED: 06.03.2013
DEPTH: 2.0M LOCATION: |EASTERN JOB No.: GCL/NC_356/03
MATERIAL DESCRIPTION: Lean CLAY with Sand Sample No.: 1181
LABORATORY TEST RESULTS
SHEARBOX DENSITY
ClkN/m®) = 23 y (kg/m’) = 1816
o()= 21 y (kN/m’) = 17.81
REFERENCE CALCULATIONS RESULTS
Ultimate Bearing Capacity
g = 1.3cNc + 0.8yZNg + 0.4y BNy
Bearing Capacity Factors : Meyerhof's Analyses
N= 15.81
Ng=  7.07
Whitlow. R Basic N = 342
Soil Mech. L '
Tomlinson. M.J.
Foundation  |The Ultimate Bearing Capacity of a Pad Foundation
Design &
Construction B(m)= 10
Z (m)= 2.0
Q5= {1.3x23 x 15.81) + (0.8 x 17.81 x 2.0 x 7.07) + (0.4 x 17.81 x 1.0 x 3.42) 699 kN/m’
The Safe Bearing Capacity of the foundation is : (Fs = 3.0)
q. = 699/2.0 233 kN/m’

Calculations By: B.K.

Checked: WK
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144

TP8-9B

CALCULATION OF SAFE BEARING CAPACITY: MN8 (TP8-9B) MN9

PROJECT: PROPOSED POWERLINE SITE: NANYUKI-ISIOLO-MERU (DATE RECEIVED: 06.03.2013
DEPTH: 2.0M LOCATION: |EASTERN JOB No.: GCL/NC_356/03
MATERIAL DESCRIPTION: Lean CLAY with Sand Sample No.: 1236
LABORATORY TEST RESULTS
SHEARBOX DENSITY
ClkN/m®) = 23 y (kg/m’) = 1784
8()= 20 y (kN/m’) = 17.50
REFERENCE CALCULATIONS RESULTS
Ultimate Bearing Capacity
gs = L.3cNc + 0.8yZNqg + 0.4y BNy
Bearing Capacity Factors : Meyerhof's Analyses
N= 14.83
N,=  6.40
Whitlow. R Basic N 587
Soil Mech. ¥ '
Tomlinson. M.J.
Foundation  |The Ultimate Bearing Capacity of a Pad Foundation
Design &
Construction B(m)= 1.0
Z (m)= 2.0
5= (1.3 x 23 x 14.83) + (0.8 x 17.50 x 2.0 X 6.40) + (0.4 x 17.50 x 1.0 x 2.87) 643 kN/m’
The Safe Bearing Capacity of the foundation is : (Fs = 3.0)
q. = 643/3.0 214 kN/m’

Calculations By: B.K.

Checked: WK




DRY DENSITY / MOISTURE CONTENT RELATIONSHIP

BS 1377 - 4: 1990

MNO8

NESHCONSULT ENGINEERING

Project: PROPOSED POWERLINE LOCATION: |EASTERN Depth: 2.0M
Site: NANYUKI-ISIOLO-MERU Job Ref.: GCL/TGA-342/12 Sample No.: |1086
Material Date
Description: |SANDY LEAN CLAY Sample Ref: [TP MN 08 received: 09.12.2012
Moisture Addition 250cc 300cc 350cc 400cc 450cc 500cc
Mass of Mould+Base+Soil 5547 5676 5776 5816 5766 5685
Mass of Mould+Base 3995 3995 3995 3995 3995 3995
Mass of Compacted Soil 1552 1681 1781 1821 1771 1690
Bulk Density (Kgs/m") 1552 1681 1781 1821 1771 1690
Tin No. G25 G15 G19 G29 G33 G39
Weight Wet Soil 228.0 210.0 273.0 265.0 260.0 281.0
Weight of Dry Soil 191.0 173.0 221.0 211.0 204.0 217.0
Weight of Water 37.0 37.0 52.0 54.0 56.0 64.0
Moisture Content (%) 19.4 21.4 235 25.6 27.5 29.5
Dry Density (Kgs/m’) | 1300 1385 1442 1450 1390 1305
1500
1475
1450
& 1425 -
E
o
= 1400 A
=
G
T 1375
la]
=
0 4350 -
1325 -
1300 -
1275 T T T T T
18.0 200 220 240 260 280 300
Moisture Content (%)
Maximum Dry Density (Kg/m®): 1455 Optimum Moisture Content (%): 24.8%
Tested By: STEVE Date Reported: 25.01.2013 Checked By: WK




CHEMICAL ANALYSIS

Angle Point MNO8

Depth 2.0m
pH 6.93
Chloride(%) mg/1 -
Sulphate (mg/1)

TP8-9A
Depth 2.0m
pH 7.45
Chloride(%) mg/1 0.008
Sulphate (mg/1) 0.017

TP8-9B
Depth 2.0m
pH 8.12
Chloride(%) mg/1 0.018
Sulphate (mg/1) 0.033




ANGLE POINT 8 LOG

JOE REF: GEL/NCE 342712
MNDOB
|
LEGE NI} mE'I ;H: MATERIAL DESCRIFT YK
I
Dark Grey CLAY [ Black Cotton Sodl)
(181}
Light Grey Elastic 5ILT with Sand
VAl 2.0




TEST POINT 8-9A, 8-9B LOGS

(TP8-9A erroneously labelled as TP7-8A in below figure)

DATE: 23-28022013 PROJECT: HANYUEI-[SI0LO-MERLD POWERLINE
LOGGED BY: STEVE SITE: NANYUKEI-[SIOLO-MERL
MNT [TP7-BA) MNE MNE [TPB-9B) MN9
DEPTH DEPTH
LEGEND (m] MATERIAL DESCRIPTION SCALE LEGEND (m) MATERIAL DESCRIPTION
Dark Grey CLAY [Black Cotton Soil)
Brownish Red Elastic SILT
1.2
Light Grey Elastic SILT
) i
o
e
ﬂ\;,x p 20 20




SEGMENT 8

ATTERBERG LIMITS BS 1377 - 2: 1990

MNO09
Project: PROPOSED POWERLINE Site/Location: NANYUKI-ISIOLO-MERU Date Received: 09.12.2012
Material Description: |SANDY ELASTIC SILT Job Reference: GCL/TGA-342/12 Sample No.: 1093
Sampled By: GCL Depth: 2.0M Date Tested: 18.12.2012
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 4 5 6 1 2 Av.
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 0.0l- _
Final Gauge Reading (mm) 16.0 18.3 20.2 221 24.2 26.0|- -
Tin No 14 12 23 19 33 26 15 11
Mass of Wet Soil (g) 40.01] 39.29 43.84 47401 39.36| 48.03] 19.18] 23.29
Mass of Dry Soil (g) 27.31] 26.42 29.08 31.06| 25.49| 30.73| 1452 1761
Mass of Moisture (g) 12.70| 12.87 14.76 16.34| 13.87| 17.30 4.66 5.68
Moisture Content (%) 46.5 48.7 50.8 52.6 54.4 56.3 321 32.3 32.2
PLASTIC LIMIT
35.0 PL= 32.2%
LIiQuID LIMIT
30.0 LL= 50.6 %
Proportion Passing 425 pum BS Sieve
25.0 — _ 05.1 %
f,.wf”
2 20 — : PLA:IEIW IN:LI:;E;:{W
o = 154 %
g 15.0 "’fzf’) PLASTIC MODULUS
.g PM= 1752
100 LINEAR SHRINKAGE
Ls= 8.6 %
5.0
GROUP SYMBOL (USC SYSTEM)
0.0 y MH
46.5 487 50.8 52.6 54.4 56.3
Moisture Content (%)

Tested By: LUCAS Date Reported: 19.12.2012 Checked: WK




Geotechnical & Geophysical Investigations

Isiolo-Nanyuki-Meru Powerline

PARTICLE SIZE ANALYSIS BS 1377 - 2: 1990

MNO09

MESHCOMSULT ENGIMEERING

PROJECT: PROPOSED POWERLINE LOCATION MN O3 DATE RECEIVED: 09.12. 2012
MATERIAL DESCRIPTION: [ SANDY ELASTIC SILT JOB REF: GCL/TGA-342/12 DATE TESTED: 13.12.2012
SAMPLED BY: GCL DEPTH: 2.0M SAMPLE Mo.: 1087
100 - T -
f.__.,.....—.———-—"'""ﬂ_
0 pEE—
B
g T0
% 60
o
50
=
2w
]
E
g
20
10
1]
0.002 0.006 0.0z 006 0.2 05 20 6.0 20 &0 200
Particle Size [mm)
FINE MEDIUM COARSE ANE MEDIUM COARSE FINE MEDIUM COARSE
cLAY | COBBLES BOULDERS
SIT SAND GRAVEL
TESTED BY: WMIOMNICA DATE REPORTED 19.12.2012 CHECKED: WK
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DCP - CBR CORRELATION

MNO09

NESHCONSULT ENGINEERING

Project: |PROPOSED POWERLINE Location: EASTERN Test LocatioMN 09 Date of Test: |02.12.2012
Site: NANYUKI-ISIOLO-MERU Job No.: GCL/TGA-342/12 Depth: 2.0M Sample No. 1087
No. of Blows
0 20 40 60 20 100
DCP TEST RESULTS 0
i i Penetration
Point Blow | Cum. | Penetration ind
ndex
No. Count | Blows mm
( ) (mm/blow) | 50
0 0 0 75 « FR1
1 2 80 2.5 .\
100
2 5 107 5.4
3 5 12 124 3.4
4 5 17 145 42| g 150
5 5 22 157 24| E PR2
c
6 10 32 184 2.7 -_9_ 200
7 10 42 201 17| £
u
8 15 57 250 33| §
a 250
9 15 72 296 3.1
10 20 92 349 2.7
350
400

DCP/CBR CORRELATION

Penetration Index

Average (mm/blow)

Estimated CBR (%)

PR 1 4.2 68.3
PR 2 2.4 139.7
PR3 23 147.6
Test By: LUCAS Checked: WK




ANGLE POINT BEARING CAPACITY

MNO09

CALCULATION OF SAFE BEARING CAPACITY: TP MN 09

PROJECT: PROPOSED POWERLINE |SITE: NANYUKI-ISIOLO-MERU |DATE RECEIVED: 09.12.2012
DEPTH: 2.0M LOCATION: |EASTERN JOB No.: GCL/TGA_342/12
MATERIAL DESCRIPTION: |SANDY ELASTIC SILT Sample No.:
LABORATORY TEST RESULTS
SHEARBOX DENSITY
C(kN/m?) = 23 y (kg/m®) = 1784
0 ()= 20 y (kN/m’) = 17.50
REFERENCE CALCULATIONS RESULTS
Ultimate Bearing Capacity
s = 1.3cNc + 0.8yZNg + 0.4y BNy
Bearing Capacity Factors : Meyerhof's Analyses
N=  14.83
N,=  6.40
Whitlow. R
Basic Soil N = 2 87
Mech. v '
Tomlinson.
M.J. The Ultimate Bearing Capacity of a Pad Foundation
Foundation
Design & B(m)= 1.0
Construction
Z (m)= 2.0
ge=(1.3x23 x 14.83) + (0.8 x 17.50 x 2.0 x 6.40) + (0.4 x 17.50 x 1.0 x 2.87) 643 kN/m’
The Safe Bearing Capacity of the foundation is : (Fs = 3.0)
q. = 643/3.0 214 kN/m’

Calculations By: B.K.

Checked: WK
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DRY DENSITY / MOISTURE CONTENT RELATIONSHIP

BS 1377 - 4: 1990

MNO9

NESHCONSULT ENGINEERING

Project: PROPOSED POWERLINE LOCATION: |EASTERN Depth: 2.0M
Site: NANYUKI-ISIOLO-MERU JobRef:  |GCL/TGA-342/12 sample No.: |1087
Material Date
Description: |SANDY ELASTIC SILT Sample Ref: |[TP MN 09 received: 09.12.2012
Moisture Addition 200cc 250cc 300cc 350cc 400cc 450cc
Mass of Mould+Base+Soil 5519 5650 5753 5787 5738 5654
Mass of Mould+Base 3995 3995 3995 3995 3995 3995
Mass of Compacted Soil 1524 1655 1758 1792 1743 1659
Bulk Density (Kgs/m") 1524 1655 1758 1792 1743 1659
Tin No. GO06 G19 G21 G37 Gl6 G28
Weight Wet Soil 204.0 219.0 220.2 243.4 233.6 248.5
Weight of Dry Soil 172.3 181.6 179.3 195.2 184.7 193.7
Weight of Water 31.7 374 40.9 482 48.9 54.8
Moisture Content (%) 18.4 20.6 22.8 24.7 26.5 28.3
Dry Density (Kgs/m") | 1287 | 1372 1431 1437 1378 1293
1450
1425
1400 4
2 1ars |
)
=
>
£ 1350 |
[ =
@O
la}
& 1325
o
1300 4
1275 4
1250 T T T T -
170 19.0 210 230 250 270 290
Moisture Content (%)

Maximum Dry Density (Kg/mall: 1443

Optimum Moisture Content (%): 23.6%

Tested By: STEVE

Date Reported: 25.01.2013

Checked By: WK




CHEMICAL ANALYSIS

Depth
pH
Chloride(%) mg/1

Sulphate (mg/1)

Angle Point MN09
2.0m
7.72
0.39

0.001




ANGLE POINT 9 LOG

DATE: fos - o0122012
LOGGED BY: LUCAS
MN 09
LEGEND ”'[":;'H MATERIAL DESCRIPTION
I

Dark Grey CLAY [Black Cotton Sail)

0.8

Greyish Broawn SILT with Sand

2.0




SEGMENT 9

ATTERBERG LIMITS BS 1377 - 2: 1990

MN10
Project: PROPOSED POWERLINE Site/Location: NANYUKI-ISIOLO-MERU Date Received:  |09.12.2012
Material Description: [SANDY LEAN CLAY Job Reference: GCL/TGA-342/12 Sample No.: 1088
Sampled By: GCL Depth: 2.0M Date Tested: 18.12.2012
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 4 5 6 1 2 |Av.
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 0.0]- _
Final Gauge Reading (mm) 16.2 18.1 20.2 221 24.0 26.3|- -
Tin No 41 12 23 17 21 27 55 10
Mass of Wet Soil (g) 41.85| 48.18 44.99 39.20| 49.34| 46.21| 25.18| 20.69
Mass of Dry Soil (g 30.92| 37.03 34.00 2021| 36.17| 33.34| 2130 17.49
Mass of Moisture (g) 10.93| 11.15 10.99 9.99| 13.17| 12.87 3.88 3.20
Moisture Content (%) 35.3 30.1 32.3 34.2 36.4 38.6 18.2 18.3 18.3
PLASTIC LIMIT
35.0 PL= @ 95
LIQUID LIMIT
30.0 LL = 321%
Proportion Passing 425 pm BS Sieve
25.0 /r__,: — - 92.0 %
,——-“"”—f/
g o 1 ey
© - . 0
% 150 ’/’/“ PLASTIC MODULUS
2 PM= 1274
10.0 LINEAR SHRINKAGE
LSs= 6.4 %
5.0
GROUP SYMBOL (USC SYSTEM)
0.0 o CL
35.3 30.1 32.3 34.2 36.4 38.6
Moisture Content (%)

Tested By: LUCAS Date Reported:  19.12.2012 Checked: WK




TP10-

11

NESHCONSULT ENGINEERING

Project: NANYUKI ISIOLO MERL POW|Site / Location: MN10 (TP10-11)MN11 Date Received:  |06.03.2013
Material Description: |FAT CLAY with Sand Job Reference: GCL/NAS-356/13 Sample No.: 1182
Sampled By: GEQ CON Depth: 2.0M Date Tested: 17.03.2013
LIQuID UMIT PLASTIC LIMIT
Test No. 1 2 3 4 5 6 1 2 A,
Initial Gauge Reading {mm) 0.0 0.0 0.0 0.0 0.0 0.0|- -
Final Gauge Reading (mm) 16.2 18.6 20.0 22.3 24.2 26.3|- -
Tin No 14 25 32 51 12 50 40 37
Mass of Wet Soil (s 32.94| 45.38 41.42 50.32| 43.42| 50.38| 23.35| 25.80
Mass of Dry Soil (s 23.68| 32.14 28.91 34.61| 29.42| 33.70| 18.62| 20.54
Mass of Moisture (g) 9.26| 13.24 12.51 15.71| 14.00| 16.68] 4.73 5.26
Moisture Content (%) 39.1 41.2 43.3 45.4|  47.6| 48.5| 25.4| 256 255
PLASTIC LIMIT
350 PL= 25.5 %
LIQUID LIMIT
300 LL= 51.5 %
50 — Proportion Passing 425 pm BS Sieve
L — = 66.9 %
—'—"'"_FFH
—— PLASTICITY INDEX
@ 200 T
= = 0,
- | | Pl 26.0 %
£ .5 | | PLASTIC MODULUS
a | PM = 1733
100 : LINEAR SHRINKAGE
| LS = 8.6 %
50 !
| GROUP SYMBOL (USC SYSTEM)
0.0 b CH
39.1 412 433 454 4786 4395

Moisture Content (%)




Geotechnical & Geophysical Investigations Isiolo-Nanyuki-Meru Powerline

PARTICLE SIZE ANALYSIS BS 1377 - 2: 1990

MN10

MESHCOMSULT ENGIMEERING

PROJECT: PROPOSED POWERLINE LOCATION MHN 10 DATE RECEIVED: 09.12 2012
MATERIAL DESCRIPTION: | SANDY LEAMN CLAY JOB REF: GCL/TGA-342/12 DATE TESTED: 13.12 2012
SAMPLED BY: GCL DEPTH: 2.0M SAMPLE MNo.: 1088
100 - T bt
_--—"""'-.-_-_-
]
...-—""'"_"._'_Fr_
]
E T0
% 50
o
50
)
£ w
&
E
& 30
0
10
]
0.002 0.005 0.0z 0.06 0z 0.6 20 6.0 0 50 200
Particle Size (mim)
FINE MEDIUM CDARSE ANE MEDIUM COARSE FNE MEDIUM COARSE
CLAY | COBBLES BOULDERS
SILT SAND GRAVEL
TESTED BY: MOMICA DATE REPORTED 19.12 2012 CHECKED: WK
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Geotechnical & Geophysical Investigations

Isiolo-Nanyuki-Meru Powerline
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TP10-11

MESHCONSULT ENGINEERING

PROJECT: MANYUKI 1SI0L0 MERU POWERLINE LOCATION MMNIO(TPL0-11)MN11 DATE RECEIVED: 09.02 2013
MATERIAL DESCRIPTION: [FAT CLAY with Sand JOB REF: GCL/NAS-355/13 DATE TESTED: 14.03.2013
SAMPLED BY: GEOCOM LIMITED DEPTH: 2.0M SAMPLE No.: 1182
100 - /’_,_ — .
o0
B0
g 70
4 /
7 80 s —
1]
E s0
% a0
& 30
20
10
]
0.002 0.006 0.02 0.06 02 0.6 20 6.0 20 &0 200
Particle Size (mm)
FINE MEDIUM COARSE FINE MEDIUM |CDAHSE FINE MEDIUM COARSE
CLAY ST SAND SRAVEL COBBLES BOULDERS




DCP - CBR CORRELATION

MN10

NESHCONSULT ENGINEERING

Project: |PROPOSED POWERLINE Location: EASTERN Test LocatiofMN 10 Date of Test: |02.12.2012
Site: NANYUKI-ISIOLO-MERU Job No.: GCL/TGA-342/12 Depth: 2.0M Sample No. 1088
No. of Blows
0 20 40 60 20 100
DCP TEST RESULTS 0
. . Penetration
Point Blow Cum. | Penetration ind
ndex
No. Count | Blows mm
(mm) (mm/blow) | PR1
0 0 0 65 100
1 1 1 80 15.0
2 1 2 a0 10.0
3 1 3 a8 8.0 200
4 1 4 105 70( E
5 1 5 114 9.0 E PR 2
c
N ; s
6 2 7 127 6.5 .ﬁ 300
7 2 9 144 85| =
Q
8 5 14 175 6.2|| §
a
9 5 19 209 6.8 400
10 5 24 237 5.6
11 5 29 264 5.4 PR3
12 5 34 294 6.0
500
13 10 44 345 5.1
14 10 54 388 4.3
15 10 64 440 5.2 )
16 15 79 507 as| %0
17 15 94 563 3.7

DCP/CBR CORRELATION

Penetration Index Average (mm/blow) Estimated CBR (%)
PR 1 13 16.1
PR 2 6.2 41.5
PR 3 4.2 68.3

Test By: LUCAS Checked: WK




Geotechnical & Geophysical Investigations

Nanyuki -Isiolo -Meru

powerline
ANGLE POINT BEARING CAPACITY
MN10
CALCULATION OF SAFE BEARING CAPACITY: TP MN 10
PROJECT: PROPOSED POWERLINE |SITE: NANYUKI-ISIOLO-MERU |DATE RECEIVED: 09.12.2012
DEPTH: 2.0M LOCATION: |EASTERN JOB No.: GCL/TGA_342/12
MATERIAL DESCRIPTION: |SANDY LEAN CLAY Sample No.:
LABORATORY TEST RESULTS
SHEARBOX DENSITY
C(kN/m?) = 23 y (kg/m?) = 1911
o) = 21 y (kN/m°) = 18.75
REFERENCE CALCULATIONS RESULTS
Ultimate Bearing Capacity
s = 1.3cNc + 0.8yZNqg + 0.4y BNy
Bearing Capacity Factors : Meyerhof's Analyses
N= 1581
Ng= 7.07
Whitlow. R
Basic Soil N = 3.42
Mech. v '
Tomlinson.
M.J. The Ultimate Bearing Capacity of a Pad Foundation
Foundation
Design & B(m)= 1.0
Construction
Z (m)= 2.0
0=(13x23x15.81)+(0.8x18.75x 2.0x 7.07) + (0.4 x 18.75x 1.0 x 3.42) 711 I(N,/m2
The Safe Bearing Capacity of the foundation is : (Fs = 3.0)
q.=711/3.0 237 kN/m’

Calculations By: B.K.

Checked: WK
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Geotechnical & Geophysical Investigations

Nanyuki -Isiolo -Meru

powerline
TP10-11
CALCULATION OF SAFE BEARING CAPACITY: MN10 (TP10-11) MN11
PROJECT: PROPOSED POWERLINE SITE: NANYUKI-ISIOLO-MERU |DATE RECEIVED: 06.03.2013
DEPTH: 2.0M LOCATION: |EASTERN JOB No.: GCL/NC_356/03
MATERIAL DESCRIPTION: Fat CLAY with Sand Sample No.: 1182
LABORATORY TEST RESULTS
SHEARBOX DENSITY
ClkN/m’) = 23 y (kg/m’) = 1911
2()= 21 y (kN/m’) = 18.75
REFERENCE CALCULATIONS RESULTS
Ultimate Bearing Capacity
g = 1.3cNc + 0.8yZNg + 0.4y BNy
Bearing Capacity Factors : Meyerhof's Analyses
N= 15.81
Ng=  7.07
Whitlow. R Basic N = 342
Soil Mech. ¥ ’
Tomlinson. M.J.
Foundation  |The Ultimate Bearing Capacity of a Pad Foundation
Design &
Construction 8(m)= 10
Z (m)= 2.0
gs= (1.3 x 23 x 15.81) + (0.8 x 18.75 x 2.0 x 7.07) + (0.4 x 18.75 x 1.0 x 3.42) 711 kN/m’
The Safe Bearing Capacity of the foundation is : (Fs = 3.0)
q.=711/3.0 237 kN/m’
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Calculations By: B.K.

Checked: WK




DRY DENSITY / MOISTURE CONTENT RELATIONSHIP

BS 1377 - 4: 1990

MN10

NESHCONSULT ENGINEERING

Project: PROPOSED POWERLINE LOCATION: |EASTERN Depth: 2.0M
Site: NANYUKI-ISIOLO-MERU Job Ref.: GCL/TGA-342/12 Sample No.: |1088
Material Date
Description: [SANDY LEAN CLAY Sample Ref: |[TP MN 10 received: 09.12.2012
Moisture Addition 150cc 200cc 250cc 300cc 350cc 400cc
Mass of Mould+Base+Soil 5640 5779 5885 5910 5856 5769
Mass of Mould+Base 3995 3995 3995 3995 3995 3995
Mass of Compacted Soil 1645 1784 1890 1915 1861 1774
Bulk Density (Kgs/m") 1645 1784 1890 1915 1861 1774
Tin No. G23 G41 Gbh1 G01 G20 G47
Weight Wet Soil 250.2 246.8 267.8 279.6 296.3 2843
Weight of Dry Soil 204.6 198.2 211.5 2171 226.9 214.7
Weight of Water 45.6 48.6 56.3 62.5 69.4 69.6
Moisture Content (%) 223 24.5 26.6 28.8 30.6 32.4
Dry Density (Kgs/m") |  13a5 1433 1403 | 1487 1425 | 1340
1525
1500 4
1475 4
1450 |
2
>
21425
c
Q
a
o 1400 4
a
1375 4
1350 A
1325 T T T T T
21.0 230 250 27.0 290 30 33.0
Moisture Content (%)
Maximum Dry Density (Kg/m’): 1500 Optimum Moisture Content (%): 27.4%

Tested By: STEVE

Date Reported: 25.01.2013

Checked By: WK




CHEMICAL ANALYSIS

Angle Point MN10

Depth 2.0m
pH 8.16
Chloride(%) mg/1 0.16
Sulphate (mg/1) 0.002

TP10-11
Depth 2.0m
pH 7.34
Chloride(%) mg/1 0.014
Sulphate (mg/1) 0.035




ANGLE POINT 10 LOG

PROJ ECT: NANYUKI-I5H0 L0 -ME R POWERLINE
SITE: KANYUKI-1510L0-MERL
MN 10
—
SCALE LEGEND ""E' l]"l MATERIAL DESCRIPT IO
Itl
i
o -4
u o
o -4
o -4
o -4
o -4
n -
R Dark Grey CLAY [Black Cotton Soil)
A
05 KARA
o -4
A 0.6
1
Light Grey Elastic SILT with Sand
1.5
2 A 2.0
15




TEST POINT 10-11 LOG

DATE:

23- 28022013

LOGGED BY:

STEVE

MNIOD[TP10-11)MN11

LEGEND

DEPTH
[m)

MATERIAL DESCRIFTION

10

Light Brown Sandy CLAY

20

Brown CLAY with Sand




SEGMENT 10

ATTERBERG LIMITS BS 1377 - 2: 1990

MN11
Project: PROPOSED POWERLINE Site/Location: NANYUKI-ISIOLO-MERU Date Received:  (09.12.2012
Material Description: |SANDY ELASTIC SILT Job Reference: GCL/TGA-342/12 Sample No.: 1089
Sampled By: GCL Depth: 2.0M Date Tested: 18.12.2012
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 4 5 6 1 2 |Aw
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 0.0]- -
Final Gauge Reading (mm) 16.0 18.1 20.1 22.1 24.2 26.3[- -
Tin No 52 6 54 43 10 23 7 11
Mass of Wet Soil (e 42.65| 54.96 63.33 3465 48.20| 55.51| 31.34] 24.73
Mass of Dry Soil (e 27.32| 3472 39.46 21.31| 29.32| 33.40| 2294 18.08
Mass of Moisture (e) 15.33| 20.24 23.87 13.34| 18.88] 2211 8.40 6.65
Moisture Content (%) 56.1 58.3 60.5 62.6 64.4 66.2 36.6 36.8 36.7
PLASTICLIMIT
35.0 PL= 36.7 %
LIQUID LIMIT
30.0 L= 604 %
Proportion Passing 425 pm BS Sieve
25.0 — L] P . "
| —1 = 95.9 %
_--"""—_4"—'—/
% 200 PLASTICITY INDEX
£ - . -
?‘3 |4+ Pl= 23.7 %
€ o — | PLASTIC MODULUS
s PM = 2273
10.0 LINEAR SHRINKAGE
LS= 11.4 %
5.0
GROUP SYMBOL (USC SYSTEM)
0.0 iy MH
56.1 58.3 60.5 62.6 64.4 66.2
Moisture Content (%)
Tested By: LUCAS Date Reported: 19.12.2012 Checked: WK




TP11-12A

NESHCONSULT ENGINEERING

Project: NANYUKI ISIOLO MERU POWSite / Location: MN11 [TP11-12A)MN12 Date Received:  |06.03.2013
Material Description: |ELASTIC SILT with Sand Job Reference: GCL/NAS-356/13 Sample No.: 1183
Sampled By: GEO CON Depth: 2.0M Date Tested: 18.03.2013
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 a 5 6 1 2 |Aw.
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 0.0|- -
Final Gauge Reading (mm) 16.2 181 20.0 222| 241| 263 -
Tin No 54 a5 2 6 37 24 30 29
Mass of Wet Soil (g) 36.77| 43.06 34.09| 45.46| 42.82| 44.93| 23.27| 29.82
Mass of Dry Soil (g} 23.69| 27.41 21.40| 28.20| 26.19| 27.13| 17.29| 22.14
Mass of Moisture (g) 13.08| 15.65 12.69| 17.26| 16.63| 17.80| 5.98| 7.68
Moisture Content (%) 55.2 57.1 59.3 61.2 63.5 5.6 34.6 34.7 34.6
PLASTIC LIMIT
35.0 PL=  346%
LIQUID LIMIT
30.0 LL = E %%
Proportion Passing 425 pm BS Sieve
250 ——— _ 524 %
@ 200 | PLASTICITY INDEX
3 |+ | Pl= 243 %
2 ., | ! PLASTIC MODULUS
2 | PM - 2242
10.0 | LINEAR SHRINKAGE
: 15-  11.4%
5.0 :
| GROUP SYMBOL (USC SYSTEM)
0.0 i
55.2 571 583 612 635 B5.6
Moisture Content (%)




TP11-12B

NESHCONSULT ENGINEERING

Project: MANYUKI ISIOLO MERU POW|Site / Location: MN11 (TP11-128)MN12 Date Received:  |06.03.2013
Material Description: |ELASTIC SILT with Sand Job Reference: GCL/NAS-356/13 Sample No.: 1184
Sampled By: GEO CON Depth: 2.0M Date Tested: 18.03.2013
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 1 5 6 1 2 |Aw.
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 0.0]- -
Final Gauge Reading (mm) 16.3 18.2 20.0 22.1 24,2 26.0|- -
Tin No 77 58 21 6 37 24 16 36
Mass of Wet Soil (g) 43.36| 35.64 43.52 38.54| 41.69 47.92| 16.36| 19.96
Mass of Dry Soil (g) 31.08| 25.17 30.29 26.49| 28.30( 32.14| 13.09| 1594
Mass of Moisture (g) 12.28| 10.47 13.23 12.05| 13.3%| 1578 3.27| 402
Moisture Content (%) 39.5 416 43.7 45,5 47.3 49,1 25.0 25.2 25.1
PLASTIC LIMIT
35.0 PL= 25.1 %
LIQUID LIMIT
30.0 IL=  435%
Proportion Passing 425 pm BS Sieve
250
fﬁf = 70.5 %
| — PLASTICITY INDEX
£ 200
= P Pl = 18.4 %
5 1 PLASTIC MODULUS
= 150 .
- I PM = 1257
|
100 : LINEAR SHRINKAGE
| Ls= 8.6 %
5.0 !
| GROUP SYMBOL (USC SYSTEM)
0.0 ' MH
35 416 437 455 473 491
Moisture Content (%)
Tested By: STEVE Date Reported: 22.03.2013 Checked:




TP11-12C

NESHCONSULT ENGINEERING

Project: NANYUKI 1SI0LO MERU POW|Site / Location: MN11 (TP11-12C)MN12 Date Received:  |06.03.2013
Material Description: |LEAN CLAY with Sand Job Reference: GCL/NAS-356/13 Sample No.: 1185
Sampled By: GEQ CON Depth: 2.0M Date Tested: 18.03.2013
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 4 5 6 1 2 |Aw
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 0.0l- -
Final Gauge Reading (mm) 16.0 18.2 20.0 221| 243| 28.0|- -
Tin No 8 58 22 65 20 32 42 11
Mass of Wet Soil (g) 38,59 42.69 46.60| 51.34| 40.61| 51.54| 12.76| 15.01
Mass of Dry Soil () 29.41 32.00 34.37| 37.34| 29.15| 36.45| 10.63| 12.49
Mass of Moisture (g) 9.18| 10.69 12.23| 14.00| 11.48| 15.08| 213 252
Moisture Content (%) 31.2 33.4 35.6 37.5|  39.3| 414 200 20.2 20.1
PLASTIC LIMIT
35.0 PL=  20.1%
LIQUID LIMIT
300 LL = E %
Proportion Passing 425 pm BS Sieve
250 —— . 48w
= 200 | PLASTICITY INDEX
‘% #._f“"lr PlI-  151%
Z .o —| ! PLASTIC MODULUS
a8 | PM = 1431
100 : LINEAR SHRINKAGE
| 5= 7.1 %
5.0 :
| GROUP SYMBOL (USC SYSTEM)
0.0 v CcL
312 33.4 356 375 393 414

Moisture Content (36)




Geotechnical & Geophysical Investigations

Isiolo-Nanyuki-Meru Powerline

PARTICLE SIZE ANALYSIS BS 1377 - 2: 1990

MN11

MNESHCOMNSULT ENGINEERING

PROJECT: PROPOSED POWERLINE LOCATION MN11 DATE RECEIVED: 09.12 2012
MATERIAL DESCRIPTION: | SANDY ELASTIC SILT JOB REF: GCLTGA-342/12 DATE TESTED: 1412 2012
SAMPLED BY: GCL DEPTH: 2.0M SAMPLE MNo.: 1089
100 - E— . 5 s 4 4 s 4 g
s i _r'_'_'_._._.._-—-*_"'"_-_'—_‘
]
E 0
% 60
o
50
&=
2w
&
E
g 30
0
L1
L1}
0.002 0.005 0.0z 0.06 0z 0.5 20 6.0 o 50 200
Particle Size (mim)
FINE MEDIUM CDARSE AME MEDIUM COARSE FIMNE MEDIUM COARSE
CLAY | COBBLES BOULDERS
SILT SAND GRAVEL
TESTED BY: MOMNICA DATE REPORTED 19.12.2012 CHECKED: WK
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Geotechnical & Geophysical Investigations

Isiolo-Nanyuki-Meru Powerline

172

TP11-12A

NMESHCONSULT ENGINEERING

PROJECT: MNANYUKI 151010 MERU POWERLINE LOCATION MMN11[TP11-12A)MMN12Z DATE RECEIVED: 09.02 2013
MATERIAL DESCRIPTION: | ELASTIC SILT with Sand JOB REF: GCL/NAS-355/13 DATE TESTED: 14.03.2013
SAMPLED BY: GEOQCOM LIMITED DEPTH: 2.0M SAMPLE No.: 1183
100 - . PP .
___'____.—--""_
o ____‘____..g--— -"..'.'._‘_____..-—‘
80
E 70
%‘ 60
p
E 50
E a0
E 30
20
10
0
0.002 0.006 0.02 0.06 02 0.6 20 6.0 20 &0 200
Particle Size (mm)
FINE MEDILM COARSE FINE MEDIUM |CDAHSE FINE MECIUM COARSE
CLAY T <AND GRAVEL COBBLES BOULDERS




Geotechnical & Geophysical Investigations

Isiolo-Nanyuki-Meru Powerline

173

NMESHCONSULT ENGINEERING

TP11-12B

PROJECT: NAMNYUKI 1S10L0 MERU POWERLINE LOCATION MN11(TP11-12B)MN12 DATE RECEIVED: 09.02 2013
MATERIAL DESCRIPTION: [ELASTIC SILT with Sand and Gravel JOB REF: GCL/NAS-355/13 DATE TESTED: 14.03.2013
SAMPLED BY: GEQCON LIMITED DEPTH: 2.0M SAMPLE No.: 1184
100 f’_‘__‘_-c—o—o—o—o—-—-
" /r f’#‘
80 e
E 70 -""ﬂ
4 .//
60
'E '-_._.______..-t""'-
'E 50
% 40
& 30
20
10
o
0.002 0,006 0.0z 0.06 02 0.6 2.0 6.0 20 60 200
Particle Size (mm)
FINE MEDIUMA COARSE FIME MEDILM |CDAHSE FINE MEDILM COARSE
CLAY T SAND CRAVEL COBBLES | BOULDERS




Geotechnical & Geophysical Investigations

Isiolo-Nanyuki-Meru Powerline
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TP11-12C

NESHCOMNSULT ENGINEERING

PROJECT: MANYUKI 151010 MERU POWERLIME LOCATION MMN11(TP11-12C)MNL12 DATE RECEIVED: 09.02 2013
MATERIAL DESCRIPTION: | LEAM CLAY with Sand JOB REF: GCL/NAS-355/13 DATE TESTED: 14.03.2013
SAMPLED BY: GEOCOM LIMITED DEPTH: 2.0M SAMPLE No.: 1185
100 - - T +
ag /
80 T
g 70
—E 60
©
E s0
% a0
& 30
20
10
0
0.002 0.006 0.02 0.06 02 0.5 20 6.0 20 &0 200
Particle Size (mm)
FINE MEDILM COARSE FINE MEDIUM |CDAHSE FINE MEDIUM COARSE
CLAY ST SAND GRAVEL COBBLES BOULDERS




DCP - CBR CORRELATION

MN11

NESHCONSULT ENGINEERING

Project: |PROPOSED POWERLINE Location: EASTERN Test LocatioMN 11 Date of Test: [04.12.2012
Site: NANYUKI-ISIOLO-MERU Job No.: GCL/TGA-342/12 Depth: 2.0M Sample No. 1089
No. of Blows
0 20 40 60 80
DCP TEST RESULTS 0
i i Penetration
Point Blow Cum. | Penetration Ind
naex
No. Count | Blows mm 50
(mm) (mm/blow) | T er1
0 0 0 55
100
1 1 1 75 20.0 \
2 1 2 33 8.0 150
3 1 3 a3 10.0 \
4 2 5 110 85| E 200
5 2 7 128 00| E
- £ PR 2
o
6 2 9 140 6.0 .‘é 7250 B—— o [ T
7 2 11 157 85| =
]
8 2 13 170 6.5| § 300
(-9
9 2 15 185 7.5 \
10 2 17 198 6.5 350
11 5 22 233 7.0 \
12 5 27 265 6.4 400
13 5 32 289 4.8 \ oR 3
14 5 37 315 5.2 450 \ -
15 5 42 344 5.8
16 5 47 372 5.6 200
17 10 57 429 5.7
18 10 67 489 6.0

DCP/CBR CORRELATION

Penetration Index

Average (mm/blow)

Estimated CBR (%)

PR 1 19 9.9
PR 2 7.5 325
PR 3 5 54.6
Test By: LUCAS Checked: WK




Geotechnical & Geophysical Investigations Nanyuki -Isiolo -Meru powerline

ANGLE POINT BEARING CAPACITY

MN11

CALCULATION OF SAFE BEARING CAPACITY: TP MN 11

PROJECT: PROPOSED POWERLINE |SITE: NANYUKI-ISIOLO-MERU |DATE RECEIVED: 09.12.2012
DEPTH: 2.0M LOCATION: |EASTERN JOB No.: GCL/TGA_342/12
MATERIAL DESCRIPTION: |SANDY ELASTIC SILT Sample No.: 1089
LABORATORY TEST RESULTS
SHEARBOX DENSITY

C(kN/m?) = 23 y (kg/m?) = 1883

o ()= 20 y(kN,ﬂ’ms) = 18.47

REFERENCE CALCULATIONS RESULTS

Ultimate Bearing Capacity

s = 1.3cNc + 0.8yZNqg + 0.4y BNy

Bearing Capacity Factors : Meyerhof's Analyses

N= 14.83
Ng= 6.40
Whitlow. R
Basic Soil N = 587
Mech. v :
Tomlinson.
M.J. The Ultimate Bearing Capacity of a Pad Foundation
Foundation
Design & B(m)= 1.0
Construction
Z(m)= 2.0
gs=(1.3x23x14.83) + (0.8 x 18.47 x 2.0 x 6.40) + (0.4 x 18.47 x 1.0 x 2.87) 654 kN,@'m2

The Safe Bearing Capacity of the foundation is : (Fs = 3.0)

q. = 654/3.0 218 kN/m’

Calculations By: B.K. Checked: WK
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Geotechnical & Geophysical Investigations

Nanyuki -Isiolo -Meru powerline

177

TP11-12A

CALCULATION OF SAFE BEARING CAPACITY: MN 11 (TP11-12A) MN 12

PROJECT: PROPOSED POWERLINE SITE: NANYUKI-ISIOLO-MERU |DATE RECEIVED: 06.03.2013
DEPTH: 2.0M LOCATION: [EASTERN JOB No.: GCL/NC_356/03
MATERIAL DESCRIPTION: Elastic SILT with Sand Sample No.: 1183
LABORATORY TEST RESULTS
SHEARBOX DENSITY
clkn/m’) = 23 y (kg/m’) = 1883
o()= 20 y (kN/m’) = 18.47
REFERENCE CALCULATIONS RESULTS
Ultimate Bearing Capacity
g = 1.3cNc + 0.8yZNg + 0.4y BNy
Bearing Capacity Factors : Meyerhof's Analyses
N=  14.83
Ng=  6.40
Whitlow. R Basic N= 287
Soil Mech. ¥ '
Tomlinson. M.J.
Foundation  |The Ultimate Bearing Capacity of a Pad Foundation
Dasign &
Construction B(m)= 1.0
Z (m)= 2.0
gs= (1.3 x 23 x 14.83) + (0.8 x 18.47 x 2.0 x 6.40) + (0.4 x 18.47 x 1.0 x 2.87) 654 kN/m’
The Safe Bearing Capacity of the foundation is : (Fs = 3.0)
q, = 654/3.0 218 kN/m’

Calculations By: B.K.

Checked: WK




Geotechnical & Geophysical Investigations

Nanyuki -Isiolo -Meru powerline
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TP11-12C

CALCULATION OF SAFE BEARING CAPACITY: MN 11 (TP11-12C) MN12

PROJECT: PROPOSED POWERLINE SITE: NANYUKI-ISIOLO-MERU |DATE RECEIVED: 06.03.2013
DEPTH: 2.0M LOCATION: |EASTERN JOB No.: GCL/NC_356/03
MATERIAL DESCRIPTION: SANDY LEAN CLAY Sample No.: 1185
LABORATORY TEST RESULTS
SHEARBOX DENSITY
ClkN/m®) = 24 y (kg/m’) = 1873
o()= 21 y (kN/m’) = 18.38
REFERENCE CALCULATIONS RESULTS
Ultimate Bearing Capacity
g = 1.3cNc + 0.8yZNg + 0.4y BNy
Bearing Capacity Factors : Meyerhof's Analyses
N= 15.81
Ng=  7.07
Whitlow. R Basic N = 342
Soil Mech. L '
Tomlinson. M.J.
Foundation  |The Ultimate Bearing Capacity of a Pad Foundation
Design &
Construction B(m)= 10
Z (m)= 2.0
Q5= (1.3 x 24 x 15.81) + (0.8 x 18.38 x 2.0 x 7.07) + (0.4 x 18.38 x 1.0 x 3.42) 726 kN/m’
The Safe Bearing Capacity of the foundation is : (Fs = 3.0)
q. = 726/3.0 242 kN/m’

Calculations By: B.K.

Checked: WK




DRY DENSITY / MOISTURE CONTENT RELATIONSHIP

BS 1377 - 4: 1990

MN11

NESHCONSULT ENGINEERING

Project: PROPOSED POWERLINE LOCATION: |EASTERN Depth: 2.0M
Site: NANYUKI-ISIOLO-MERU Job Ref.: GCL/TGA-342/12 Sample No.: 1089
Material Date
Description: |SANDY ELASTIC SILT Sample Ref: [TP MN 11 received: 09.12.2012
Moisture Addition 200cc 250cc 300cc 350cc 400cc 450cc
Mass of Mould+Base+5Soil 5605 5737 5845 5883 5834 5736
Mass of Mould+Base 3995 3995 3995 3995 3995 3995
Mass of Compacted Soil 1610 1742 1850 1888 1839 1741
Bulk Density (Kgs/m") 1610 1742 1850 1888 1839 1741
Tin No. G63 G08 G17 G13 G47 G15
Weight Wet Soil 199.6 211.1 235.3 246.7 241.6 2356
Weight of Dry Soil 163.9 170.8 187.2 193.5 186.4 179.3
Weight of Water 35.7 40.3 48.1 53.2 55.2 56.3
Moisture Content (%) 21.8 23.6 25.7 27.5 29.6 31.4
Dry Density (Kgs/m’) | 1322 1909 | 1472 1481 1419 1325
1500
1475 4
1450 4
2 1425 |
)
=
>
= 1400 A
=
L]
[a}
2 1375
o
1350 4
1325 4
1300 ’ ' ' ’ '
200 220 240 26.0 280 30.0 320
Moisture Content (%)
Maximum Dry Density (Kg/m’): 1485 Optimum Moisture Content (%): 26.8%

Tested By: STEVE

Date Reported: 25.01.2013

Checked By: WK




CHEMICAL ANALYSIS

Angle Point MN11

Depth 2.0m
pH 6.84
Chloride(%) mg/1 -
Sulphate (mg/1)

TP11-12A
Depth 2.0m
pH 8.01
Chloride(%) mg/1 0.012
Sulphate (mg/1) 0.034

TP11-12B
Depth 2.0m
pH 7.85
Chloride(%) mg/1 0.010
Sulphate (mg/1) 0.023




Depth
pH
Chloride(%) mg/1

Sulphate (mg/1)

TP11-12C

2.0m

7.41

0.009

0.036




INSITU DENSITY TEST

TP11-12A
Depth (m) 2.0
Bulk density (kg/m3) 1554
Moisture Content (%) 30.2
Dry Density (kg/m3) 1193
Maximum Dry Density (kg/m3) 1383

Relative Compaction (%) 86.3




ANGLE POINT 11 LOG

JOBE REF: GCL/NCE_342/12
MN11
LEGEND D?:‘;H MATERIAL DESCRIFT DK
I
Grey SILT with Sand
2.0




TEST POINT 11-12A, 11-12B, 11-12C LOGS

PROJECT: MNANYURKI-[SIOLO-MERL POWERLINE JOB REF: GCL/NCE 356,03 DATE: 23- 28022013
SITE: MANYURI-ISIOLD-MERLU LOGGED BY: STEVE
MN11 [TP11-12A)MN12Z MN11 [TP11-12B) MN12 MN11([TP11-12C) MN12
SCALE LEGEMD DIE:I:I]‘H MATERIAL DESC RIPTION LEGEND DIE:I_T]'H MATERIAL DESCRIPTIOM LEGEND DIE:I_T]‘H MATERIAL DESCRIFTION

10

Dark Grey CLAY [Black Cotton Soil)

20

Brownish Red Sandy SILT

i.2

[Greyish Brown Elastic SILT with Sand

Brownish Red Sandy SILT

i2

Brownish Red Elastic SILT with Sand
and Gravel

2o

Brownish Red Elastic SILT with Sand
and Gravel




SEGMENT 11

ATTERBERG LIMITS BS 1377 - 2: 1990

MN12
Project: PROPOSED POWERLINE Site/Location: NANYUKI-ISIOLO-MERU Date Received:  |09.12.2012
SANDY ELASTIC SILT WITH
Material Description: |GRAVEL Job Reference: GCL/TGA-342/12 Sample No.: 1090
Sampled By: GCL Depth: 2.0M Date Tested: 18.12.2012
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 a4 5 6 1 2 |Av.
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 0.0]- _
Final Gauge Reading (mm) 16.1 18.3 20.0 22.3 24.1 26.2|- -
Tin No 24 51 66 20 8 79 54 63
Mass of Wet Soil (e) 30.64| 48.32 42.65 35.75| 4337| 51.48| 19.79| 23.48
Mass of Dry Soil (g 27.04| 32.47 28.27 23.41| 28.07| 33.13| 14.39] 17.05
Mass of Moisture (e) 12.60| 15.85 14.38 12.34| 15.30| 1835 5.40 6.43
Moisture Content (%) 46.6 48.8 50.9 52.7 54.5 55.4 37.5 37.7 37.6
PLASTIC LIMIT
35.0 PL= 376 %
LIQUID LIMIT
30.0 LL= 50.8 %
Proportion Passing 425 um BS Sieve
25.0 L —1 P s :
1 = 715%
/
w L— PLASTICITY INDEX
20.0
3 P PI= 132 %
& —| PLASTIC MODULUS
= 15.0
a PM = 1022
100 LINEAR SHRINKAGE
LS= 6.4 %
3.0
GROUP SYMBOL (USC SYSTEM)
0.0 J MH
46.6 48.8 50.9 52.7 54.5 55.4
Moisture Content (%)

Tested By: LUCAS Date Reported: 19.12.2012 Checked: WK




TP12-13A

NESHCONSULT ENGINEERING

Project: NANYUK! ISIOLO MERU POW|Site / Location: MN12 (TP12-13A)JMN13 Date Received:  [06.03.2013
Material Description: |LEAN CLAY with Sand Job Reference: GCL/NAS-356/13 Sample No.: 1186
Sampled By: GEO CON Depth: 2.0M Date Tested: 18.03.2013
LIQUID UIMIT PLASTIC LIMIT
Test No. 1 2 3 4 5 6 1 2 |av.
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 0.0|- -
Final Gauge Reading (mm) 16.2| 180 20.2 223| 241 26.3[ -
Tin No 23 25 16 24 53 26 58 14
Mass of Wet Soil (8) 37.99 42.57 47.86| 38.39| 44.53| 48.52| 26.05| 32.92
Mass of Dry Soil (&) 27.25| 3015 3345 26.42| 30.19| 32.43| 2043 25.78
Mass of Moisture (g) 10.74| 12.42 14.41 11.97| 14.34| 16.09| 5.62| 7.14
Meoisture Content (%) 39.4 41.2 43.1 453| 475/ 49.6| 275 27.7| 276
PLASTIC LIMIT
350 PL=  27.6%
LIQUID LIMIT
300 LL = ﬁ 9%
. _— Proportion Passing 425 pm BS Sieve
fﬁ"” = 948%
® 200 L. ] PLASTICITY INDEX
3 1 Plo__149%
g . | I PLASTIC MODULUS
- | PM = 1412
100 LINEAR SHRINKAGE
LS = 7.1%
5.0
- GROUP SYMBOL (USC SYSTEM)
0.0 ‘L CcL
394 41.2 431 453 475 49.6
Meoisture Content (%)




Geotechnical & Geophysical Investigations Isiolo-Nanyuki-Meru Powerline

PARTICLE SIZE ANALYSIS BS 1377 - 2: 1990

MN12

NESHCONSULT ENGINEERING

PROJECT: PROPOSED POWERLINE LOCATION MN 12 DATE RECEIVED: 09.12.2012
MATERIAL DESCRIPTION: | SANDY ELASTIC 5ILT + GRAVEL JOB REF: GCL/TGA-342/12 DATE TESTED: 1412 2012
SAMPLED BY: GCL DEPTH: 2.0M SAMPLE MNo.: 1020

100 - ,..--*"_'P__H_H_H

T

Pementage Passing (%)
E 8 & B 5 B 2 B B

(=]

0.002 0.008 0.02 006 0.2 0.6 0 £.0 20 &0 200
Particle Size (mim)
CLAY FINE MEDIUM CDARSE ANE MEDIUM |mHR5E FINE MEDIUM COARSE 5 BOULDERS
SILT SAND GRAVEL
TESTED BY: MONICA DATE REPORTED 19.12 2012 CHECKED- WK
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Geotechnical & Geophysical Investigations
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TP12-13A

MESHCONSULT ENGINEERING

PROJECT: NANYUKI 1ISIOLO MERU POWERLINE LOCATION MN12{TP12-13A)MN13 DATE RECEIVED: 09.02 2013
MATERIAL DESCRIPTION: | LEAMN CLAY with Sand JOB REF: GCL/MAS-355/13 DATE TESTED: 1403 2013
SAMPLED BY: GEOCON LIMITED DEPTH: 2.0M SAMPLE No.: 1185
100 - _— . PP +
20 / /*—-
B0
---"'"'-.I
g_ 70
E 60
©
'E 50
£
E 0
20
10
o
0.002 0.006 0.0z 0.06 02 0.6 20 6.0 20 &0 200
Particle Size (mm)
FINE MEDILIM COARSE FIME MEDIUM |CDARSE FINE MEDILUM COARSE
CLAY Th; SAND SRAVEL COBBLES BOULDERS




DCP - CBR CORRELATION

MN12

NESHCONSULT ENGINEERING

Project: |PROPOSED POWERLINE Location: EASTERN Test LocatiofMN 12 Date of Test: |06.12.2012
Site: NANYUKI-ISIOLO-MERU Job No.: GCL/TGA-342/12 Depth: 2.0M Sample No. 1090
No. of Blows
0 20 40 60 80 100
DCP TEST RESULTS 0
A A Penetration
Point Blow | Cum. | Penetration ind
ndex
No. Count | Blows mm
( ) {(mm/blow) |
0 0 0 57 50
1 1 1 65 8.0 PR1
2 1 2 74 9.0
3 2 4 85 5.5 100
4 5 9 109 48| g
5 5 14 115 12| £ PR2
c
6 10 24 135 2.0 ._9_ 150
7 15 39 159 16| £
u
8 20 59 182 12| § PR 3
o
9 25 84 204 0.9 200 |
250
300

DCP/CBR CORRELATION

Penetration Index

Average (mm/blow)

Estimated CBR (%)

PR 1 8 29.9
PR 2 3.4 89.5
PR 3 1.2 3394
Test By: LUCAS Checked: WK




Geotechnical & Geophysical Investigations Isiolo-Nanyuki-Meru Powerline

ANGLE POINT BEARING CAPACITY

MN12

CALCULATION OF SAFE BEARING CAPACITY: TP MN 12

PROJECT: PROPOSED POWERLINE [SITE: NANYUKI-ISIOLO-MERU |DATE RECEIVED: 09.12.2012
DEPTH: 2.0M LOCATION: |EASTERN JOB No.: GCL/TGA_342/12
MATERIAL DESCRIPTION: |SANDY ELASTIC SILT WITH GRAVEL sample No.: 1090
LABORATORY TEST RESULTS
SHEARBOX DENSITY

C(kN/m?) = 26 y (kg/m?) = 1944

o ()= 22 y (kN/m®) = 19.07

REFERENCE CALCULATIONS RESULTS

Ultimate Bearing Capacity

(s = 1.3cNc + 0.8yZNqg + 0.4y BNy

Bearing Capacity Factors : Meyerhof's Analyses

N= 16.88
Ng= 7.82
Whitlow. R
Basic Soil N - 407
Mech. v :
Tomlinson.
M.J. The Ultimate Bearing Capacity of a Pad Foundation
Foundation
Design & B(m)= 1.0
Construction
Z (m)= 2.0
0¢= (1.3 x 26 x 16.88) + (0.8 x 19.07 x 2.0 x 7.82) + (0.4 x 19.07 x 1.0 x 4.07) 840 kN/m’

The Safe Bearing Capacity of the foundation is : (Fs = 3.0)

q. = 840/3.0 280 kN/m’

Calculations By: B.K. Checked: WK
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Geotechnical & Geophysical Investigations

Isiolo-Nanyuki-Meru Powerline
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TP12-13

CALCULATION OF SAFE BEARING CAPACITY: MN12 (TP12-13) MN13

PROJECT: PROPOSED POWERLINE SITE: NANYUKI-ISIOLO-MERU |DATE RECEIVED: 06.03.2013
DEPTH: 2.0M LOCATION: [EASTERN JOB No.: GCL/NC_356/03
MATERIAL DESCRIPTION: SANDY LEAN CLAY Sample No.: 1186
LABORATORY TEST RESULTS
SHEARBOX DENSITY
ClkN/m®) = 23 y (kg/m’) = 1785
2() = 21 y (kN/m’) = 17.51
REFERENCE CALCULATIONS RESULTS
Ultimate Bearing Capacity
g = 1.3cNc + 0.8yZNqg + 0.4y BNy
Bearing Capacity Factors : Meyerhof's Analyses
Ne=  15.81
Ng=  7.07
Whitlow. R Basic N = 342
Sail Mech. ¥ '
Tomlinson. M.J.
Foundation  |The Ultimate Bearing Capacity of a Pad Foundation
Design &
Construction B(m)= 1.0
Z (m)= 2.0
gs=(1.3x 23 x 15.81) + (0.8 x 17.51 x 2.0 x 7.07) + (0.4 x 17.51 x 1.0 x 3.42) 695 kN/m’
The Safe Bearing Capacity of the foundation is : (Fs = 3.0)
q. = 695/3.0 232 kN/m’

Calculations By: B.K.

Checked: WK




DRY DENSITY / MOISTURE CONTENT RELATIONSHIP

BS 1377 - 4: 1990

MN12

NESHCONSULT ENGINEERING

Project: PROPOSED POWERLINE LOCATION: |EASTERN Depth: 2.0M
Site: NANYUKI-ISIOLO-MERU Job Ref.: GCL/TGA-342/12 Sample No.: |1090
Material Date
Description: |[SANDY ELASTIC SILT WITH GRAVEL Sample Ref: [TP MN 12 received: 09.12.2012
Moisture Addition 150cc 200cc 250cc 300cc 350cc 400cc
Mass of Mould+Base+Soil 5670 5804 5910 5949 5903 5825
Mass of Mould+Base 3995 3995 3995 3995 3995 3995
Mass of Compacted Soil 1675 1809 1915 1954 1908 1830
Bulk Density (KES/mj) 1675 1809 1915 1954 1908 1830
Tin No. G14 G06 G23 G31 G18 G49
Weight Wet Soil 179.7 217.8 261.0 256.0 223.5 280.8
Weight of Dry Soil 1543 1835 216.1 208.8 179.2 2213
Weight of Water 25.4 343 449 47.2 443 59.5
Moisture Content (%) 16.5 18.7 20.8 22.6 24.7 26.9
Dry Density (Kgs/m") | 1438 1524 | 1586 1594 1530 1442
1625
1600
1575
£ 1850
2
>
= 1525 -
c
QO
o
2 1500 4
o
1475 4
1450
1425 T T T T T
16.0 18.0 20.0 220 240 26.0 280
Moisture Content (%)
Maximum Dry Density (Kg/m’): 1599 Optimum Moisture Content (%): 21.6%

Tested By: STEVE

Date Reported: 25.01.2013

Checked By: WK




CHEMICAL ANALYSIS

Angle Point MN12

Depth 2.0m
pH 7.76
Chloride(%) mg/1 0.39
Sulphate (mg/1) 0.001

TP12-13A
Depth 2.0m
pH 8.22
Chloride(%) mg/1 0.006
Sulphate (mg/1) 0.027

TP12-13
Depth 1.0m
pH 7.32
Chloride(%) mg/1 0.006
Sulphate (mg/1) 0.025




INSITU DENSITY TEST

TP12-13A
Depth (m) 2.0
Bulk density (kg/m3) 1571
Moisture Content (%) 32.9
Dry Density (kg/m3) 1182
Maximum Dry Density (kg/m3) 1383

Relative Compaction (%) 85.5




ANGLE POINT 12 LOG

DATE: o3 - 09122012
LOGGED BY: LUCAS
MN 12
LEGEND ”'[‘I:;-H MAT ERIAL DESCRIFTION

Dark Grey CLAY [ Black Cotton Soil)

.6

Light Broawn Silty SAKN D with Gravel

2.0




TEST POINT 12-13A, 12-13B LOGS

PROJECT: MNANYUKI-ISIOLO-MERLU POWERLINE JOE REF: GCL/NCE_356,03
SITE: NANYURI-ISIOLO-MERL
MN1Z [TP12-13A)MN13 MN11 [TP12-13B)MN13
SCALE LEGEND DI[EI_T]‘H MATERIAL DESCRIPTION LEGEMD DI[E:?H MATERIAL DESCRIPTION

Erown Sandy CLAY

]

Greyish Brown Lean CLAY with sand

[IR]

Brown Sandy CLAY

1.2

Cohble and boulder fractions




SEGMENT 12

ATTERBERG LIMITS BS 1377 - 2: 1990

MN13
Project: PROPOSED POWERLINE Site/Location: NANYUKI-ISIOLO-MERU Date Received: 09.12.2012
Material Description: [SANDY LEAN CLAY Job Reference: GCL/TGA-342/12 Sample No.: 1091
Sampled By: GCL Depth: 2.0M Date Tested: 18.12.2012
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 a4 5 6 1 2 Av.
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 0.0]- _
Final Gauge Reading (mm) 16.0 18.1 20.0 22.2 24.3 26.1|- -
Tin No g8 58 23 65 20 32 42 11
Mass of Wet Soil (g) 54.86 52.73 52.17 52.45 47.26 56.19 13.54 17.61
Mass of Dry Soil (g) 42.69| 40.07 39.02 38.71| 34.42| 40.30| 11.24| 14.63
Mass of Moisture (g 12.17 12.66 13.15 13.74 12.84 15.89 2.30 2.98
Moisture Content (%) 285 31.6 33.7 35.5 37.3 39.4 205 204 204
PLASTICLIMIT
35.0 PL= 204 %
LIQUID LIMIT
300 L= 333%
250 _ | Proportion Passing 425 um BS Sieve
| —1 = 75.7 %
_‘_'_._'_,_,.-4—'—/
0 PLASTICITY INDEX
@ 200 —
k=l L — ! Pl = 129 %
LT : PLASTIC MODULUS
2 PM= 975
10.0 LINEAR SHRINKAGE
LS = 6.4 %
5.0
GROUP SYMBOL (USC SYSTEM)
0.0 - CcL
28.5 316 33.7 35.5 37.3 39.4
Moisture Content (%)

Tested By: LUCAS Date Reported: 19.12.2012 Checked: WK
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PARTICLE SIZE ANALYSIS BS 1377 - 2: 1990

MN13

MESHCOMSULT ENGINEERING

PROJECT: PROPOSED POMWERLINE LOCATION MN13 DATE RECEIVED: 09.12.2012
MATERIAL DESCRIPTION: | SANDY LEAM CLAY JOB REF: GCL/TGA-242/12 DATE TESTED: 14122012
SAMPLED BY: GCL DEPTH: 2.0 SAMPLE No.: 1051
100 -
L] _r'_'___'___.ar’
- //" il
FR /
i- =
HEs
o
50
-
2 »
g
E
£ o
20
10
1]
0.002 0.005 0.0z 006 0.2 0§ 20 .0 0 &0 200
Particle Size [mm}
FINE MEDIUM COARSE HANE MEDIUM COARSE FINE MEDIUM COARSE
CLAY | COBBLES BOULDERS
SILT SAND GRAVEL
TESTED BY: MONICA DATE REPORTED 20.12.2012 CHECKED: WK




DCP - CBR CORRELATION

MN13



Geotechnical & Geophysical Investigations

Nanyuki —Isiolo —Meru

Powerline
ANGLE POINT BEARING CAPACITY
MN13
CALCULATION OF SAFE BEARING CAPACITY: TP MN 13
PROJECT: PROPOSED POWERLINE |SITE: NANYUKI-ISIOLO-MERU |DATE RECEIVED: 09.12.2012
DEPTH: 2.0M LOCATION: |EASTERN JOB No.: GCL/TGA_342/12
MATERIAL DESCRIPTION: |SANDY LEAN CLAY Sample No.:
LABORATORY TEST RESULTS
SHEARBOX DENSITY
C(kN/m?) = 24 y (kg/m®) = 1873
o()= 21 y (kN/m’) = 1838
REFERENCE CALCULATIONS RESULTS
Ultimate Bearing Capacity
s = 1.3cNc + 0.8yZNg + 0.4y BNy
Bearing Capacity Factors : Meyerhof's Analyses
N= 1581
Ng=  7.07
Whitlow. R
Basic Soil N = 3.42
Mech. ¥ '
Tomlinson.
M.J. The Ultimate Bearing Capacity of a Pad Foundation
Foundation
Design & B(m)= 1.0
Construction
Z(m)= 2.0
gr=(1.3x24 x 15.81) + (0.8 x 18.38 x 2.0 x 7.07) + (0.4 x 18.38 x 1.0 x 3.42) 726 kN/m’
The Safe Bearing Capacity of the foundation is : (Fs = 3.0)
q.=726/3.0 242 kN/m’

Calculations By: B.K.

Checked: WK
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DRY DENSITY / MOISTURE CONTENT RELATIONSHIP

BS 1377 - 4: 1990

MN13

NESHCONSULT ENGINEERING

Project: PROPOSED POWERLINE LOCATION: |EASTERN Depth: 2.0M
Site: NANYUKI-ISIOLO-MERU Job Ref.: GCL/TGA-342/12 Sample No.: 1091
Material Date
Description: |SANDY LEAN CLAY Sample Ref: |[TP MN 13 received: 09.12.2013
Moisture Addition 200cc 250cc 300cc 350cc 400cc 450cc
Mass of Mould+Base+5Soil 5607 5731 5835 5878 5836 5764
Mass of Mould+Base 3995 3995 3995 3995 3995 3995
Mass of Compacted Soil 1612 1736 1840 1883 1841 1769
Bulk Density (Kgs/m") 1612 1736 1840 1883 1841 1769
Tin No. G31 G19 G11 G47 G36 G45
Weight Wet Soil 181.6 176.8 207.7 227.8 239.9 255.3
Weight of Dry Soil 156.3 149.7 172.8 186.3 192.7 201.5
Weight of Water 25.3 27.1 34.9 41.5 47.2 53.8
Moisture Content (%) 16.2 18.1 20.2 22.3 24.5 26.7
Dry Density (Kgs/m") | 1387 1470 | 1531 1540 1479 1396
1675
1560 4
1625 4
2 1500 |
)
=
>
= 1475 |
=
L]
[a}
2 1450
o
1425 4
1400 4
1375 ' ’ ’ ’ ’ ' '
14.0 16.0 18.0 200 220 240 260 280
Moisture Content (%)
Maximum Dry Density (Kg/m’): 1543 Optimum Moisture Content (%): 21.4%

Tested By: STEVE

Date Reported: 25.01.2013

Checked By: WK




CHEMICAL ANALYSIS

Depth
pH
Chloride(%) mg/1

Sulphate (mg/1)

Angle Point MN13
2.0m
8.41
0.53

0.002




ANGLE POINT 13 LOG

FRO]ECT: WANYUKI- 1510 L0 - MERLD POWERLIKE

5ITE:

NANYURI-15 1000 ME RU

MN 13

DEFTH

SCALE LEGERD
[m)

MATERIAL DESCRIFT 10N

.6

Greyish Brown SILT with sand

2.0

Light Brown Silty SARKD with Gravel




SEGMENT 13

ATTERBERG LIMITS BS 1377 - 2: 1990

MN14
Project: PROPOSED POWERLINE Site/Location: NANYUKI-ISIOLO-MERU Date Received:  [09.12.2012
Material Description: |SANDY LEAN CLAY Job Reference: GCL/TGA-342/12 Sample No.: 1092
Sampled By: GCL Depth: 2.0M Date Tested: 18.12.2012
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 4 5 6 1 2 |aw
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 0.0]- _
Final Gauge Reading (mm) 16.2 18.1 20.1 22.2 24.0 26.3|- -
Tin No 23 25 16 24 53 26 58 14
Mass of Wet Soil (g) 40.77| 35.51 40.19 46,70/ 51.16| 39.28| 19.88| 15.65
Mass of Dry Soil (g) 32.96 27.42 30.53 35.01| 37.81] 28.63|] 16.79] 13.21
Mass of Moisture (g 7.81 8.09 9.66 11.69] 13.35| 10.65 3.09 2.44
Moisture Content (%) 23.7 20.5 31.6 33.4 35.3 37.2 18.4 18.5 18.4
PLASTIC LIMIT
35.0 PL= 18.4 %
LIQUID LIMIT
300 L= 312 %
Proportion Passing 425 pm BS Sieve
25.0
L = 85%
/’/
w0 PLASTICITY INDEX
@ 200 —
£ T ! Pl= 12.8 %
E | — |
[ ! PLASTIC MODULUS
a i PM= 1053
10.0 | LINEAR SHRINKAGE
LS = 6.4 %
5.0
GROUP SYMBOL (USC SYSTEM)
0.0 _ cL
23.7 29.5 316 334 35.3 37.2
Moisture Content (%)
Tested By: LUCAS Date Reported: 19.12.2012 Checked: WK




TP14-15A

NESHCONSULT ENGINEERING

Project: NANYUKI ISIOLO MERU POW|Site / Location: MN14 (TP14-15A)MN15 Date Received:  [06.03.2013
Material Description: |LEAN CLAY with Sand Job Reference: GCL/NAS-356/13 Sample No.: 1188
Sampled By: GEOQ CON Depth: 2.0M Date Tested: 18.03.2013
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 a 5 6 1 2 |Aw
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 0.0l- -
Final Gauge Reading (mm) 16.0 181 20.2 223| 241| 262 -
Tin No 14 21 3 37 30 52 61 a5
Mass of Wet Soil (8) 50.54| 56.91 48.02| 53.28| 60.05| 58.90| 25.15| 28.02
Mass of Dry Soil (8) 37.63| 41.69 34.65| 37.84| 42.05| 40.76| 2045 22.74
Mass of Moisture (&) 12.81| 15.22 13.37| 15.44| 18.00 18.14[ 470 5.8
Moisture Content (%) 343 365 38.6 40,8 42,8 445 230 232 231
PLASTIC LIMIT
35.0 PL=  23.1%
LIQUID LIMIT
30.0 LL = E 9%
250 — Proportion Passing 425 pm BS Sieve
fff”’ = B34%
w 200 — PLASTICITY INDEX
i T n-_sis
- — | | PLASTIC MODULUS
2 I PM = 1289
100 : LINEAR SHRINKAGE
| 5= 7.1 %
50 |
| GROUP SYMBOL (USC SYSTEM)
0.0 Jr CL
343 36.5 386 408 428 445

Moisture Content (%)




TP14-15B

NESHCONSULT ENGINEERING

Project: NANYUKI ISIOLO MERU POWSite / Location: MN14 (TP14-15B)MN15 Date Received:  |06.03.2013
Material Description: |SILT with Sand Job Reference: GCL/NAS-356/13 Sample No.: 1189
Sampled By: GEQ CON Depth: 2.0M Date Tested: 18.03.2013
LiQuUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 4 5 6 1 2 A
Initial Gauge Reading {mm) 0.0 0.0 0.0 0.0 0.0 0.0]- -
Final Gauge Reading (mm) 16.3| 181 20.2 220| 242  26.0|- -
Tin No 8 52 61 24 15 2 34 29
Mass of Wet Soil (g) 58.75| 44.33 55.88| 64.43| 61.26) 54.12| 23.03| 31.00
Mass of Dry Soil (s) 43.78| 32.50 40.34| 4592 43.02| 37.43| 1209 2431
Mass of Moisture (g) 14.97| 11.83 15.54 18.51| 18.24| 16.69 4,94 .69
Moisture Content (%) 34.2 36.4 32.5 403 42.4| 446 27.3 27.5 27.4
PLASTIC LIMIT
350 PL=  27.4%
LIQUID LIMIT
30.0 -  381%
Proportion Passing 425 pm BS Sieve
250 —— - m09%
® 200 - | PLASTICITY INDEX
?5 fﬁfﬁrﬁf I Pl= 10.7 %
- I PLASTIC MODULUS
a I PM = 886
10.0 I LINEAR SHRINKAGE
| LS = 5.0 %
50 |
! GROUP SYMBOL (USC SYSTEM)
Y

0.0
342 36.4 385 403 424 446
Meoisture Content (%)




Geotechnical & Geophysical Investigations Isiolo-Nanyuki-Meru Powerline

PARTICLE SIZE ANALYSIS BS 1377 - 2: 1990

MN14

MESHCOMSULT ENGIMEERING

PROJECT: PROPOSED POWERLINE LOCATION MN 14 DATE RECEIVED: 0912 2012
MATERIAL DESCRIPTION: | SANDY LEAN CLAY JOB REF: GCLTGA-342/12 DATE TESTED: 13.12 2012
SAMPLED BY: GCL DEPTH: 2.0M SAMPLE Mo.: 1092
100 - —TTTT R
%0 /.-f"'
ED I//
g ™ -r—-—'_'_'_F-F
% 60
o
S0
&
2w
-
E
& 30
20
10
1]
0.002 0.006 0.0z 006 0.2 05 20 6.0 0 &0 z00
Particle Size (mim)
FINE MEDIUM COARSE ANE MEDIUM COARSE FINE MEDIUM COARSE
CLAY | COBBLES BOULDERS
SILT SAND GRAVEL
TESTED BY: MOMICA DATE REPORTED 19.12.2012 CHECKED: WK

207




Geotechnical & Geophysical Investigations

Isiolo-Nanyuki-Meru Powerline
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TP14-15A

MESHCOMNSULT ENGINEERING

PROJECT: MNANYUKI 151000 MERL POWERLINE LOCATION MN14{TP14-15A)MN1S DATE RECEIVED: 09.02 2013
MATERIAL DESCRIPTION: | LEAMN CLAY with Sand JOB REF: GCL/NAS-355/13 DATE TESTED: 14.03.2013
SAMPLED BY: GEQCOMN LIMITED DEPTH: 2.0M SAMPLE Mo.: 1188
100 - . — -
H________..--"'_
- / st
B0 /
g 70 —
;!; 60
s
E so
g a0
2 30
20
10
0
0.002 0.006 0.02 0.06 02 0.6 20 6.0 20 &0 200
Particle Size (mm)
FINE MEDILUM COARSE FINE MEDIUM COARSE FINE MEDIUM COARSE
CLAY | COBBLES BOULDERS

SILT

SAND

GRAVEL




Geotechnical & Geophysical Investigations

Isiolo-Nanyuki-Meru Powerline
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TP14-15B

MESHCONSULT ENGINEERING

PROJECT: NANYUKI ISIOLO MERU POWERLINE LOCATION MN14{TP14-15B)MN1S DATE RECEIVED: 09.02 2013
MATERIAL DESCRIPTION:|SILT with Sand JOB REF: GCL/MAS-355/13 DATE TESTED: 14032013
SAMPLED BY: GEQCON LIMITED DEFTH: 20M SAMPLE No.: 1189
100 - '_‘______-w"r__— . — .
50 //.-""'
B0 /
#F 70
? _‘_____...--"’r'.’r
= &0
m
'E 50
E a0
2 30
20
10
]
0.002 0.006 0.0z 0.06 02 0.6 2.0 6.0 20 &0 200
Particle Size (mm)
FINE MEDIUM COARSE FIME MEDIUM |CD.|'-"|RSE FINE MEDIUM COARSE
CLAY ST SAND GRAVEL COBELES | BOULDERS




DCP - CBR CORRELATION

MN14



ANGLE POINT BEARING CAPACITY

MN14

CALCULATION OF SAFE BEARING CAPACITY: TP MN 14

PROJECT: PROPOSED POWERLINE |SITE: NANYUKI-ISIOLO-MERU |DATE RECEIVED: 09.12.2012
DEPTH: 2.0M LOCATION: |EASTERN JOB No.: GCL/TGA_342/12
MATERIAL DESCRIPTION: |[SANDY LEAN CLAY Sample No.:
LABORATORY TEST RESULTS
SHEARBOX DENSITY
C(kN/m?) = 23 y (kg/m®) = 1785
o) = 21 y (kN/m’) = 17.51
REFERENCE CALCULATIONS RESULTS
Ultimate Bearing Capacity
s = 1.3cNc + 0.8yZNg + 0.4y BNy
Bearing Capacity Factors : Meyerhof's Analyses
N= 1581
Ng=  7.07
Whitlow. R
Basic Soil N = 3.42
Mech. yo '
Tomlinson.
M.J. The Ultimate Bearing Capacity of a Pad Foundation
Foundation
Design & B(m)= 1.0
Construction
Z (m)= 2.0
gs=(1.3x 23 x 15.81) + (0.8 x 17.51 x 2.0 X 7.07) + (0.4 x 17.51 x 1.0 x 3.42) 695 kN/m?’
The Safe Bearing Capacity of the foundation is : (Fs = 3.0)
q. = 695/3.0 232 kN/m’

Calculations By: B.K.

Checked: WK
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TP14-15A

CALCULATION OF SAFE BEARING CAPACITY: MN14 (TP14-15A) MN15

PROJECT: PROPOSED POWERLINE SITE: NANYUKI-ISIOLO-MERU |DATE RECEIVED: 06.03.2013
DEPTH: 2.0M LOCATION: |[EASTERN J10B No.: GCL/NC_356/03
MATERIAL DESCRIPTION: SANDY LEAN CLAY Sample No.: 1188
LABORATORY TEST RESULTS
SHEARBOX DENSITY
ClkN/m’) = 23 y (kg/m’) = 1860
g() = 22 y (kN/m’) = 18.25
REFERENCE CALCULATIONS RESULTS
Ultimate Bearing Capacity
gs = 1.3cNc + 0.8yZNg + 0.4y BNy
Bearing Capacity Factors : Meyerhof's Analyses
N= 16.88
Ng=  7.82
Whitlow. R Basic N = 407
Soil Mech. L '
Tomlinson. M.J.
Foundation  [The Ultimate Bearing Capacity of a Pad Foundation
Design &
Construction B(m)= 1.0
Z (m)= 2.0
Q5= (1.3 x 23 x 16.88) + (0.8 x 18.25 x 2.0 x 7.82) + (0.4 x 18.25 x 1.0 x 4.07) 763 kN/m’
The Safe Bearing Capacity of the foundation is : (Fs = 3.0)
4. = 763/3.0 254 kN/m’

Calculations By: B.K.

Checked: WK




213

TP14-15B

CALCULATION OF SAFE BEARING CAPACITY: MN14 (TP14-15) MN15

PROJECT: PROPOSED POWERLINE SITE: NANYUKI-ISIOLO-MERU [DATE RECEIVED: 06.03.2013
DEPTH: 2.0M LOCATION: |[EASTERN JOB No.: GCL/NC_356/03
MATERIAL DESCRIPTION: SANDY SILT Sample No.: 1189

LABORATORY TEST RESULTS

SHEARBOX DENSITY
C(kN/m’) = 23 y (kg/m’) = 1770
2()= 20 ¥ (kN/m®) = 17.37
REFERENCE CALCULATIONS RESULTS
Ultimate Bearing Capacity
gs= 1.3cNc + 0.8yZNg + 0.4y BNy
Bearing Capacity Factors : Meyerhof's Analyses
N= 14.83
Ng=  6.40
Whitlow. R Basic N = 587
Soil Mech. L :
Tomlinson. M.J.
Foundation  |[The Ultimate Bearing Capacity of a Pad Foundation
Design &
Construction 8(m)= 10
Z(m)= 2.0
ge= (1.3 x 23 x 14.83) + (0.8 x 17.37 x 2.0 x 6.40) + (0.4 x 17.37 x 1.0 x 2.87) 641 kN/m’
The Safe Bearing Capacity of the foundation is : (Fs = 3.0)
q. = 641/3.0 214 kN/m’
Calculations By: B.K Checked: WK




DRY DENSITY / MOISTURE CONTENT RELATIONSHIP

BS 1377 - 4: 1990

MN14

NESHCONSULT ENGINEERING

Project: PROPOSED POWERLINE LOCATION: |EASTERN Depth: 2.0M
Site: NANYUKI-ISIOLO-MERU Job Ref.: GCL/TGA-342/12 Sample No.: 1092
Material Date
Description: |SANDY LEAN CLAY Sample Ref: |[TP MN 14 received: 09.12.2012
Moisture Addition 250cc 300cc 350cc 400cc 450cc 500cc
Mass of Mould+Base+Soil 4449 4589 4701 4743 4719 4584
Mass of Mould+Base 2956 2956 2956 2956 2956 2956
Mass of Compacted Soil 1493 1633 1745 1787 1763 1628
Bulk Density (Kgs/m’) 1493 1633 1745 1787 1763 1628
Tin No. G33 G27 G37 G21 GO01 G29
Weight Wet Soil 215.0 228.0 265.0 257.0 224.0 230.0
Weight of Dry Soil 180.0 188.0 215.0 205.0 176.0 178.0
Weight of Water 35.0 40.0 50.0 52.0 48.0 52.0
Meoisture Content (%) 19.4 21.3 23.3 25.4 27.3 29.2
Dry Density (Kgs/m’) | 1250 1347 1416 1425 1385 1260
1475
1450 4
1425 4
1400 4
2
_\‘E:hh 1375 4
)
= 1350 -
=
fa]
= 1325 4
[a}
1300 4
1275 4
1250 4
1225 T T T T T
180 200 220 240 260 280 300
Moisture Content (%)

Maximum Dry Density (Kg/mal: 1430

Optimum Moisture Content (%): 24.8%

Tested By: STEVE

Date Reported: 25.01.2013

Checked By: WK




CHEMICAL ANALYSIS

Angle Point MN14

Depth 2.0m
pH 8.54
Chloride(%) mg/1 0.69
Sulphate (mg/1) 0.001

TP14-15A
Depth 2.0m
pH 7.08
Chloride(%) mg/1 0.060
Sulphate (mg/1) 0.023

TP14-15B
Depth 2.0m
pH 7.25
Chloride(%) mg/1 0.014
Sulphate (mg/1) 0.033




ANGLE POINT 14 LOG

OB REF: GEL/NEE_342/12
MN 14
LEGEND m[‘:;"' MATERIAL DESCRIFT 0N
I
Brown SILT
0.9

2.0

Brown Silty SAN D with Gravel




TEST POINT 14-15A, 14-15B LOGS

DATE: 293 - 20022013 PROJECT: NANYUKI-ISIOLO-MERU POWERLINE
LOGGED BY: STEVE SITE: NANYUKI-ISIOLO-MERL
MN14 (TP 14-15A) MN15 MN14 [TP14-15B) MN15
DEPTH
Lecenp | DEFTH MATERIAL DESCRIFTION SCALE | LEGEND (o) MATERIAL DESCRIPTION
[l

Grey Silty SAND

10

Brown Lean CLAY withsand

Brown Sandy SILT

zn

zn

2.5




SEGMENT 14

ATTERBERG LIMITS BS 1377 - 2: 1990

MN15
Project: PROPOSED POWERLINE Site/Location: NANYUKI-ISIOLO-MERU Date Received:  [09.12.2012
Material Description: [SANDY LEAN CLAY Job Reference: GCL/TGA-342/12 Sample No.: 1093
Sampled By: GCL Depth: 2.0M Date Tested: 18.12.2012
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 4 5 6 1 2 |Aw
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 0.0]- _
Final Gauge Reading (mm) 16.2 18.1 20.2 22.0 24.2 26.4|- -
Tin No 41 21 23 39 33 26 15 11
Mass of Wet Soil (g) 27.92| 36.94 48.19 4332| 50.21| 4505 19.68| 16.67
Mass of Dry Soil (e 23.84 31.04 39.76 35.11| 40.07| 36.04| 18.12| 15.32
Mass of Moisture (e 4.08 5.90 8.43 821 10.14 9,91 1.56 1.35
Moisture Content (%) 17.1 19.0 21.2 23.4 25.3 27.5 8.6 8.8 8.7
PLASTIC LIMIT
35.0 PL= 87 %
LIQUID LIMIT
30.0 LL= 208 %
. - _— Proportion Passing 425 pm BS Sieve
/,/“‘ = 782 %
% 200 . —] PLASTICITY INDEX
£ 1
?‘3 - | : Pl= 121 %
[ ; PLASTIC MODULUS
a PM = 945
10.0 LINEAR SHRINKAGE
LS= 5.7 %
5.0
GROUP SYMBOL (USC SYSTEM)
0.0 Y CL
17.1 19.0 21.2 234 253 27.5
Moisture Content (%)
Date Reported: 19.12.2012 Checked: WK

Tested By: LUCAS




Geotechnical & Geophysical Investigations

Isiolo-Nanyuki-Meru Powerline

PARTICLE SIZE ANALYSIS BS 1377 - 2: 1990

MN15

MNESHCOMNSULT ENGINEERING

PROJECT: PROPOSED POWERLIME LOCATION MN 15 DATE RECEIVED: 09.12.2012
MATERIAL DESCRIPTION: | SANDY LEAM CLAY JOB REF: GCL/TGA-342/12 DATE TESTED: 14.12.2012
SAMPLED BY: GCL DEPTH: 2.0M SAMPLE Mo.: 1053
100 - . PP S
0 ’/
B /
g Lt //
% 60
o
50
&
£ w
T
[
&
20
10
1]}
0.002 0.005 0.0z 006 0.z 0.6 20 6.0 20 &0 200
Particle Size [mm]
FINE MEDIUM COARSE FINE MEDIUM COARSE FINE MEDIUM COARSE
CLAY | COBBLES BOULDERS
SILT SAND GRAVEL
TESTED BY: MOMNICA DATE REPORTED 19.12 2012 CHECKED: WK

219




DCP - CBR CORRELATION

MN15

NESHCONSULT ENGINEERING

Project: |PROPOSED POWERLINE Location: EASTERN Test LocatioMN 15 Date of Test: |07.12.2012
Site: NANYUKI-ISIOLO-MERU Job No.: GCL/TGA-342/12 Depth: 2.0M Sample No. 1093
No. of Blows
0 50 100 150 200
DCP TEST RESULTS 0
i i Penetration
Point Blow Cum. | Penetration ind
ndex
No. Count | Blows mm 50
( ) {(mm/blow) |
0 0 0 80 s
100 PR1
1 2 2 83 1.5
99 .
2 2 4 9¢ 8.0 150
3 5 9 100 0.2 \
4 5 14 114 28| E 500
5 10 24 120 06| £
=)
N N )
6 10 34 144 2.4 2 250 T PR 2
7 10 44 190 46| s
v
8 10 54 240 5.0( § 300
o
9 10 64 280 4.0 \
10 10 74 328 4.8 350
11 15 89 360 2.1 \.
12 20 100 395 1.8 400
13 20 129 440 2.3 \
as0 PR 3
14 20 149 495 2.8 \
500

DCP/CBR CORRELATION

Penetration Index Average (mm/blow) Estimated CBR (%)
PR 1 4.4 64.3
PR 2 4.2 68.3
PR 3 2.2 156.2

Test By: LUCAS Checked: WK




Geotechnical & Geophysical Investigations Nanyuki -Isiolo -Meru
powerline

ANGLE POINT BEARING CAPACITY

MN15

CALCULATION OF SAFE BEARING CAPACITY: TP MN 15

PROJECT: PROPOSED POWERLINE |SITE: NANYUKI-ISIOLO-MERU |DATE RECEIVED: 09.12.2012
DEPTH: 2.0M LOCATION: |EASTERN JOB No.: GCL/TGA_342/12
MATERIAL DESCRIPTION: [SANDY LEAN CLAY Sample No.: 1093

LABORATORY TEST RESULTS

SHEARBOX DENSITY
C(kN/m?) = 23 y(kg/m®) = 1860
o()= 22 ¥ (kN/m’) = 18.25

REFERENCE CALCULATIONS RESULTS

Ultimate Bearing Capacity

s = 1.3cNc + 0.8yZNq + 0.4y BNy

Bearing Capacity Factors : Meyerhof's Analyses

N= 16.88
Ng= 7.82
Whitlow. R
Basic Soil N = 407
Mech. ¥ '
Tomlinson.
M.J. The Ultimate Bearing Capacity of a Pad Foundation
Foundation
Design & B(m)= 1.0
Construction
Z (m)= 2.0
g;=(1.3x23x16.88) + (0.8 x 18.25x 2.0x 7.82) + (0.4 x 18.25x 1.0 x 4.07) 763 kN/mz

The Safe Bearing Capacity of the foundation is : (Fs = 3.0)

q, = 763/3.0 254 kN/m’

Calculations By: B.K. Checked: WK
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DRY DENSITY / MOISTURE CONTENT RELATIONSHIP

BS 1377 -4:1

990

MN15

NESHCONSULT ENGINEERING

Project: PROPOSED POWERLINE LOCATION: |[EASTERN Depth: 2.0M
Site: NANYUKI-ISIOLO-MERU Job Ref.: GCL/TGA-342/12 Sample No.: |1093
Material Date
Description: |SANDY LEAN CLAY Sample Ref: [TP MN 15 received: 09.12.2012
Meoisture Addition 150cc 200cc 250cc 300cc 350cc 400cc
Mass of Mould+Base+Soil 5594 5721 5823 5865 5823 5738
Mass of Mould+Base 3995 3995 3995 3995 3995 3995
Mass of Compacted Soil 1599 1726 1828 1870 1828 1743
Bulk Density (Kgs/m") 1599 1726 1828 1870 1828 1743
Tin No. G27 G64 G19 GO7 G23 G43
Weight Wet Soil 254.4 276.3 240.6 265.1 275.6 283.0
Weight of Dry Soil 216.9 231.8 198.2 214.5 219.1 2216
Weight of Water 37.5 44.5 42.4 50.6 56.5 61.4
Moisture Content (%) 17.3 19.2 21.4 23.6 25.8 27.7
Dry Density (Kgs/m’) | 1363 1448 1506 | 1513 1453 1365
1550
1525 o
1500 -
& 1475 -
E
[=)]
=
> 1450
‘@
c
8
> 1425 -
o]
1400 -
1375 o
1350 . : : . .
16.0 180 20 240 260 280 300
Moisture Content (%)
Maximum Dry Density (Kg/m°): 1515 Optimum Moisture Content (%): 22.8%

Tested By: STEVE

Date Reported: 25.01.2013

Checked By: WK




CHEMICAL ANALYSIS

Angle Point MN15
Depth 2.0m
pH 8.06
Chloride(%) mg/1 0.39

Sulphate (mg/1)




ANGLE POINT 15 LOG

DATE:

fo3 - 09122012

LOGGED BY:

LUCAS

MN 15

LEGEND

DEFTH

[m]

MATERIAL DESCRIFTION

1.1

GreySILT with Sand

2.0

Greyvish Brown Silty SARD with
Gravel




SEGMENT 15

ATTERBERG LIMITS BS 1377 - 2: 1990

MN16
Project: PROPOSED POWERLINE Site/Location: NANYUKI-ISIOLO-MERU Date Received: 09.12.2012
Material Description: |SANDY LEAN CLAY Job Reference: GCL/TGA-342/12 Sample No.: 1094
Sampled By: GCL Depth: 2.0M Date Tested: 18.12.2012
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 4 5 6 1 2 Av.
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 0.0]- -
Final Gauge Reading (mm) 16.3 18.0 20.1 22.2 24.0 26.3|- -
Tin No 41 21 32 62 32 8 74 51
Mass of Wet Soil (g) 38.67 44 46 54.01 49.68 56.75 51.61 23.24 29.03
Mass of Dry Soil (e 27.62( 31.29 37.43 33.91| 3824| 3436| 18.79] 23.43
Mass of Moisture (g) 11.05 13.17 16.58 15.77 18.51 17.25 4.45 5.60
Moisture Content (%) 40.0 421 44.3 46.5 48.4 50.2 23.7 23.9 23.8
PLASTIC LIMIT
35.0 PL= 238 %
LIQuUID LIMIT
30.0 LL= 44.1 %
- - —_— Proportion Passing 425 um BS Sieve
— = 995%
’-"'"'F.’J/
w0 20.0 PLASTICITY INDEX
w20,
E //r—"’”’— PI= 203 %
X o0 PLASTIC MODULUS
a PM = 2021
10.0 ' LINEAR SHRINKAGE
|
: Ls= 10.0 %
5.0 :
: GROUP SYMBOL (USC SYSTEM)
0.0 = cL
40.0 421 443 46.5 48.4 50.2
Moisture Content (%)
Tested By: LUCAS Date Reported: 19.12.2012 Checked: WK




TP16-17B

NESHCONSULT ENGINEERING

Project: NANYUKI ISIOLO MERU POW Site / Location: MN16 (TP16-178)MN17 Date Received:  |06.03.2013
Material Description: [LEAN CLAY with Sand Job Reference: GCL/MNAS-356,/13 Sample No.: 1191
Sampled By: GEO CON Depth: 1L7M Date Tested: 18.03.2013
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 a 5 6 1 2 |Av.
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 0.0|- -
Final Gauge Reading (mm) 16.3| 180 20.3 221| 242| 260/ -
Tin No 2 52 63 35 14 28 24 51
Mass of Wet Soil (g) 459,71 47.79 54.32 62.00| 68.47( 57.72| 25.26 22.91
Mass of Dry Soil (g) 38.12| 36.04 40.33| 45.76| 49.51| 41.20| 20.64| 18.73
Mass of Moisture (8) 11.58| 1175 13.99 16.24| 1898 16.52| 4.62| 4.18
Moisture Content (%) 30.4| 326 34.7 35.5| 383 401 224 223 224
PLASTIC LIMIT
350 PL=  224%
LIQUID LIMIT
300 LL= E %
. Proportion Passing 425 pm BS Sieve
|+ = B54%
» 200 - L PLASTICITY INDEX
E fﬂﬂrfﬁ” | PlI= 11.9 %
- ! PLASTIC MODULUS
& | PM = 782
100 : LINEAR SHRINKAGE
| s = 5.7 %
5.0 f
| GROUP SYMBOL (USC SYSTEM)
0.0 4 cL
304 326 347 355 383 401

Moisture Content (%)




Geotechnical & Geophysical Investigations

Isiolo-Nanyuki-Meru Powerline

PARTICLE SIZE ANALYSIS BS 1377 - 2: 1990

MN16

MESHCOMSULT EMGINEERING

PROJECT: PROPOSED POWERLINE LOCATION MN 16 DATE RECEIVED: 09.12 2012
MATERIAL DESCRIPTION: | SANDY LEAMN CLAY JOB REF: GCL/TGA-242/12 DATE TESTED: 1412 2012
SAMPLED BY: GCL DEPTH: 2.0M SAMPLE Mo.: 1054
100 4 _._--'*-"'F_‘FH_ & - it et b o
50 ul
B
g 70
% s
o
50
)
2w
]
E
&
20
10
1]
0.002 0.005 0.0z 006 0.2 0.8 20 .0 20 &0 200
Particle Size [mm}
FINE MEDIUM CDARSE ANE MEDIUM COARSE FIMNE MEDIUM CIDARSE
CLAY | COBBLES BOULDERS
SILT SAND GRAVEL
TESTED BY: MWMIONICA DATE REPORTED 19.12 2012 CHECKED: WK
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Geotechnical & Geophysical Investigations

Isiolo-Nanyuki-Meru Powerline

228

TP16-17B

MESHCONSULT ENGINEERING

PROJECT: NANYUKI 1ISIOLO MERU POWERLINE LOCATION MN1E(TP16-17B)MN1T DATE RECEIVED: 09.02 2013
MATERIAL DESCRIPTIOMN: |LEAMN CLAY with Sand and Gravel JOB REF: GCL/MAS-355/13 DATE TESTED: 14.03 2013
SAMPLED BY: GEOCON LIMITED DEPTH: 2.0M SAMPLE No.: 1191
- ’_"_‘,—r/_‘_'_-
N //f—_'ﬁ
80 ,,,.--—-'*"
g_ 70 /"_,_..r-"
§ 60
i J//
'E s0
E a0
E 30
20
10
0
0.002 0.006 0.02 0.06 02 0.6 20 6.0 20 60 200
Particle Size (mm)
FINE MEDHLIM COARSE FIME MEDIUM |CDAHSE FINE MEDIUM COARSE
CLAY ST SAND GRAVEL COBBLES BOULDERS




DCP - CBR CORRELATION

MN16

NESHCONSULT ENGINEERING

Project: |PROPOSED POWERLINE Location: EASTERN Test LocatiofMN 16 Date of Test: (03.12.2012
Site: NANYUKI-ISIOLO-MERU Job No.: GCL/TGA-342/12 Depth: 2.0M Sample No. 1094
No. of Blows
0 20 40 60 80 100 120
DCP TEST RESULTS 0
. . Penetration
Point Blow Cum. | Penetration ind
ndex
No. Count | Blows mm
( ) {(mm/blow) | 50
0 0 0 50 PR1
1 1 1 65 15.0
100
2 2 3 80 7.5
3 2 5 a2 6.0
4 5 10 115 46| E 150
5 5 15 135 20| E \\ PR 2
=
6 10 25 168 33| £ 200 P
7 10 35 195 27| E
Q
8 15 50 227 21) §
- a 250
9 15 65 255 1.9 ‘\\
10 20 85 285 1.5 PR3
11 20 105 310 1.3 300 ~3
350
400

DCP/CBR CORRELATION

Penetration Index Average (mm/blow) Estimated CBR (%)
PR 1 11 19.9
PR 2 3.8 77.6
PR3 14 278.6

Test By: LUCAS Checked: WK




Geotechnical & Geophysical Investigations

Nanyuki -Isiolo -Meru

powerline
ANGLE POINT BEARING CAPACITY
MN16
CALCULATION OF SAFE BEARING CAPACITY: TP MN 16
PROIJECT: PROPOSED POWERLINE |SITE: NANYUKI-ISIOLO-MERU |DATE RECEIVED: 09.12.2012
DEPTH: 2.0M LOCATION: |EASTERN JOB No.: GCL/TGA_342/12
MATERIAL DESCRIPTION: |[SANDY LEAN CLAY Sample No.:
LABORATORY TEST RESULTS
SHEARBOX DENSITY
C(kN/m?) = 23 y (kg/m®) = 1770
()= 20 y (kN/m’) = 17.37
REFERENCE CALCULATIONS RESULTS
Ultimate Bearing Capacity
s = 1.3cNc + 0.8yZNqg + 0.4y BNy
Bearing Capacity Factors : Meyerhof's Analyses
N= 14.83
Ng= 6.40
Whitlow. R
Basic Soil N = 2 87
Mech. v :
Tomlinsen.
M.J. The Ultimate Bearing Capacity of a Pad Foundation
Foundation
Design & B(m)= 1.0
Construction
Z(m)= 2.0
0:=(1.3x23x14.83) +(0.8x 17.37 x2.0x6.40) + (0.4 x 17.37 x 1.0 x 2.87) 641 kN/m2
The Safe Bearing Capacity of the foundation is : (Fs = 3.0)
q. = 641/3.0 214 kN/m’

Calculations By: B.K.

Checked: WK

230




Geotechnical & Geophysical Investigations

Nanyuki -Isiolo -Meru

powerline
TP16-17B
CALCULATION OF SAFE BEARING CAPACITY: MN 16 (TP16-17B) MN17
PROJECT: PROPOSED POWERLINE SITE: NANYUKI-ISIOLO-MERU |DATE RECEIVED: 06.03.2013
DEPTH: 2.0M LOCATION: |EASTERN JOB No.: GCL/NC_356/03
MATERIAL DESCRIPTION: SANDY ELASTIC SILT Sample No.: 1191
LABORATORY TEST RESULTS
SHEARBOX DENSITY
C(kN/m?) = 23 y (kg/m’) = 1804
a(’)= 20 y (kN/m’) = 17.69
REFERENCE CALCULATIONS RESULTS
Ultimate Bearing Capacity
g = 1.3cNc + 0.8yZNqg + 0.4y BNy
Bearing Capacity Factors : Meyerhof's Analyses
N=  14.83
N,=  6.40
Whitlow. R Basic N = 5 87
Soil Mech. L :
Tomlinson. M.J.
Foundation  |The Ultimate Bearing Capacity of a Pad Foundation
Design &
Construction B(m)= L0
Z(m)= 2.0
g¢= (1.3 x 23 x 14.83) + (0.8 x 17.69 x 2.0 X 6.40) + (0.4 x 17.69 x 1.0 x 2.87) 645 kN/m?
The Safe Bearing Capacity of the foundation is : (Fs = 3.0)
q. = 645/3.0 215 kN/m’

Calculations By: B.K.

Checked: WK
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DRY DENSITY / MOISTURE CONTENT RELATIONSHIP

BS 1377 - 4: 1990

MN16

NESHCONSULT ENGINEERING

Project: PROPOSED POWERLINE LOCATION: |EASTERN Depth: 2.0M
Site: NANYUKI-ISIOLO-MERU Job Ref.: GCL/TGA-342/12 Sample No.: |1094
Material Date
Description: [SANDY LEAN CLAY Sample Ref: |[TP MN 16 received: 09.12.2012
Moisture Addition 250cc 300cc 350¢cc 400cc 450cc 500cc
Mass of Mould+Base+Soil 5499 5636 5736 5773 5713 5623
Mass of Mould+Base 3995 3995 3995 3995 3995 3995
Mass of Compacted Soil 1504 1641 1741 1778 1718 1628
Bulk Density (Kgs/m") 1504 1641 1741 1778 1718 1628
Tin No. G44 G36 G55 Gb1 G39 G62
Weight Wet Soil 219.9 251.2 267.4 282.9 295.8 325.3
Weight of Dry Soil 172.3 193.5 202.7 211.6 218.3 236.4
Weight of Water 47.6 57.7 64.7 713 77.5 88.9
Moisture Content (%) 27.6 29.8 31.9 33.7 35.5 37.6
Dry Density (Kgs/m’) | 1178 1264 1320 | 1330 1268 1183
1350
1325 A
1300 4
™ 1275 4
E
2
= 1250 A
B
c
4
= 1225
[a}
1200 4
1175 A
1150 T T T T T T
26.0 28.0 300 320 340 36.0 380 400
Moisture Content (%)
Maximum Dry Density (Kg/m’): 1333 Optimum Moisture Content (%): 32.8%

Tested By: STEVE

Date Reported: 25.01.2013

Checked By: WK




CHEMICAL ANALYSIS

Angle Point MN16

Depth 2.0m
pH 6.88
Chloride(%) mg/1 -
Sulphate (mg/1) 0.001

TP16-17A
Depth 1.0m
pH 7.27
Chloride(%) mg/1 -
Sulphate (mg/1) 0.022

TP16-17B
Depth 1.7m
pH 7.80
Chloride(%) mg/1 0.011
Sulphate (mg/1) 0.027




ANGLE POINT 16 LOG

PROJECT: NANYUKI-I510 L0 -MERD POWERLINE
SITE: NANYLKI-1510L0-ME RU
MN 16
SCALE LEGEND ""'E":;H MATERIAL DESCRIPTION
1

Brownis v Red Elastic 5ILT with Sand

2.4

23




TEST POINT 16-17A, 16-17B LOGS
(TP16-17B erroneously labelled TP14-15A in below figure)

1.0

JOB REF: GCL/MNCE_356/03 DATE: 23-2ZH0ZL2013
LDGGED BY: STEVE
MN16 [TP16-17A) MN1T MN11 [TP14-15A) MN15
DEPTH
LEGEMD [m] MATERIAL DESCRIPT IOM LEGEND D[EI_T]‘H MATERIAL DESCRIPTION
Drark Grey CLAY [Black Cotton soil]
Grey Volcanic fragmented rock
fractions LIE

20

Brown Lean CLAY with Sand and
Gravel braction




SEGMENT 16

ATTERBERG LIMITS BS 1377 - 2: 1990

MN17
Project: PROPOSED POWERLINE Site/Location: NANYUKI-ISIOLO-MERU Date Received: 09.12.2012
Material Description: [SANDY ELASTIC SILT Job Reference: GCL/TGA-342/12 Sample No.: 1095
Sampled By: GCL Depth: 2.0M Date Tested: 18.12.2012
LiQuUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 4 5 6 1 2 Av.
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 o.0l- -
Final Gauge Reading (mm) 16.1 18.0 20.2 223 24.0 26.2|- -
Tin No 2 52 63 35 14 28 24 51
Mass of Wet Soil (g) 40.69 47.52 40.76 44.89 55.73 42.03 25.40 33.91
Mass of Dry Soil (g) 27.11| 31.26 26.44 28.70| 35.14| 26.19| 1822 2431
Mass of Moisture (e 13.58| 16.26 14.32 16.19| 20.59| 15.84| 7.18 960
Moisture Content (%6) 50.1 52.0 54.2 56.4 58.6 60.5 39.4 395 394
PLASTIC LIMIT
35.0 PL= 39.4 %
LiQuID LIiMIT
30.0 L=  540%
- r_/ — Proportion Passing 425 pum BS Sieve
L — = 98.3 %
/""’FJ/
w 20.0 PLASTICITY INDEX
w20,
?‘3 f/ff“' Pl= 14.6 %
= 5o PLASTIC MODULUS
2 PM = 1430
100 [ LINEAR SHRINKAGE
|
! Ls= 7.1 %
5.0 :
: GROUP SYMBOL (USC SYSTEM:I
0.0 y MH
50.1 52.0 54.2 56.4 58.6 60.5
Moisture Content (%)
Tested By: LUCAS Date Reported: 19.12.2012 Checked: WK




TP17-18A

NESHCONSULT ENGINEERING

Project: NANYUKI ISIOLO MERL POW Site / Location: MN17 (TP17-184)MN18 Date Received:  [06.03.2013
Material Description: |LEAN CLAY with Sand Job Reference: GCL/NAS-356/13 Sample No.: 1192
Sampled By: GEO CON Depth: 2.0M Date Tested: 18.03.2013
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 4 5 6 1 2 |av.
Initial Gauge Reading {mm) 0.0 0.0 0.0 0.0 0.0 0.0]- -
Final Gauge Reading (mm) 16.1 18.2 20.1 22.3 24.0 26.2|- =
Tin No 8 53 66 a5 4 24 56 3
Mass of Wet Soil () 56.95| 49.31 56.33 60.95| 63.55| 61.92| 19.00| 24.38
Mass of Dry Soil (8) 42.79| 36.47 41.02 43.72| 45.01| 43.21| 15.42| 19.76
Mass of Moisture (g) 14,16| 12.84 15.31 17.23| 18.54| 1871 358 462
Moisture Content (%) 33.1 35.2 37.3 39.4| 412 433 23.2 23.4 23.3
PLASTIC LIMIT
35.0 PL= 23.3 %
LIQUID LIMIT
300 LL= 36.9 %
Proportion Passing 425 pm BS Sieve
250
T = 820%
L— PLASTICITY INDEX
@ 20.0 —_
= L —] Pl= 13.6 %
£ oo | | PLASTIC MODULUS
2 | PM = 1115
100 l LINEAR SHRINKAGE
| s = 6.4 %
5.0 ;
| GROUP SYMBOL (USC SYSTEM)
|
0.0 Y
331 35.2 373 394 412 433

Moisture Content (%)




TP17-18B

NESHCONSULT ENGINEERING

Project: NANYUKI ISIOLO MERU POW|Site / Location: MN17 (TP17-128)MN18 Date Received:  |06.03.2013
Material Description: |LEAN CLAY with Sand Job Reference: GCL/MAS-356/13 Sample No.: 1193
Sampled By: GEO CON Depth: 2.0M Date Tested: 18.03.2013
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 4 5 6 1 2 |aw
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 0.0|- -
Final Gauge Reading (mm) 16.0 18.2 20.1 22.3 24.0 26.2|- -
Tin No 57 46 25 19 13 6 23 18
Mass of Wet Soil (g 32.79 36.47 47.27| 39.45| 51.30| 42.03| 17.14| 23.67
Mass of Dry Soil (8) 23.71| 25.96 33.15| 27.32| 35.09| 2840 14.00( 19.31
Mass of Moisture (s 9.08| 1051 14.12 12.13| 16.21| 13.63 3.14| 436
Meoisture Content (%) 383 405 426 a4.4| 462 480 224 226 22.5
PLASTIC LIMIT
350 PL=  22.5%
LiQUID LIMIT
300 LL= ﬁ %
Proportion Passing 425 pm BS Sieve
25.0 — _ 242 %
% 200 | PLASTICITY INDEX
£ f_,_xf’flr Pl= 197 %
Z .0 —| | PLASTIC MODULUS
2 | PM = 1658
100 : LINEAR SHRINKAGE
| s = 9.3 %
5.0
GROUP SYMBOL (USC SYSTEM)
0.0 x cL
383 405 426 444 462 48.0

Moisture Content (%)




TP17-18C

NESHCONSULT ENGINEERING

Project: NANYUKI ISIOLO MERL POW, Site / Location: MN17 (TP17-18C)MN18 Date Received:  [06.03.2013
Material Description: |SILT with Sand Job Reference: GCL/NAS-356/13 Sample No.: 1194
Sampled By: GEO CON Depth: 2.0M Date Tested: 19.03.2013
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 4 5 6 1 2 |Aw.
Initial Gauge Reading {mm) 0.0 0.0 0.0 0.0 0.0 0.0]- -
Final Gauge Reading (mm) 16.2 18.1 20.2 22.0 24.1 26.3|- -
Tin No 59 45 62 33 21 13 6 51
Mass of Wet Soil (8) 3895 45.69 37.06| 50.11| 3472 45.01| 30.67| 34.82
Mass of Dry Soil (8) 27.14| 3136 25.06) 33.45| 2290| 29.32| 24.02| 27.30
Mass of Moisture (s} 11.81| 14.33 12.00 16.66| 11.82| 15.69 6.65 7.52
Moisture Content (%) 435 45.7 47.9 49.8 51.6 53.5 27.7 27.5 27.6
PLASTIC LIMIT
350 PL=  276%
LIQUID LIMIT
300 LL = ﬁ %
Proportion Passing 425 pm BS Sieve
250 F_ﬂf-#”’f _ 501 %
» 200 - —"] PLASTICITY INDEX
‘% fﬁﬁf | Pl= 19.9 %
Z :p l PLASTIC MODULUS
- | PM = 1792
100 I LINEAR SHRINKAGE
| LS = 9.3 %
5.0
GROUP SYMBOL (USC SYSTEM)
00 L MH
435 45.7 47.9 49.8 516 535
Meoisture Content (%)




TP17-18D

NESHCONSULT ENGINEERING

Project: NANYUKI ISIOLO MERU POWSite / Location: MN17 (TP17-18D)MMN18 Date Received:  |06.03.2013
Material Description: |LEAN CLAY Job Reference: GCL/MAS-356/13 Sample No.: 1195
Sampled By: GEOQ CON Depth: 2.0M Date Tested: 19,03.2013
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 4 5 6 1 2 |Aw
Initial Gauge Reading {mm) 0.0 0.0 0.0 0.0 0.0 0.0]- _
Final Gauge Reading (mm) 16.0 18.1 20.0 22.2 24.3 26.4|- -
Tin No 42 21 51 19 43 7 15 34
Mass of Wet Soil (&) §1.96| 49.29 45.22| 62.87| 54.88| 62.44| 26.88| 33.87
Mass of Dry Soil () 42,97 33.67 30.45| 41.83| 36.32| 40.81| 21.08| 26.52
Mass of Moisture (g) 18.99| 15.62 14.77 21.04| 1856 21.63 5.80 7.35
Moisture Content (%) 44.2 46.4 48.5 50.3 51.1 53.0 27.5 27.7 27.6
PLASTIC LIMIT
35.0 PL= 2756 %
LIQUID LIMIT
30.0 LL = ﬂ %
. — Proportion Passing 425 pm BS Sieve
L+ = 91.5 %
» 200 — PLASTICITY INDEX
3 fﬁ”’#’}- Pl-  205%
g ., " | PLASTIC MODULUS
a | PM = 1874
100 : LINEAR SHRINKAGE
| 1S=  10.0 %
5.0 ;
| GROUP SYMBOL (USC SYSTEM)
0.0 { CL
442 46.4 485 50.3 51.1 53.0

Moisture Content (%)




Geotechnical & Geophysical Investigations

Isiolo-Nanyuki-Meru Powerline

PARTICLE SIZE ANALYSIS BS 1377 - 2: 1990

MN17

MESHCOMNSULT EMGINEERING

PROJECT: PROPOSED POWWERLINE LOCATION MN17 DATE RECEIVED: 09.12 2012
MATERIAL DESCRIPTION: JOB REF: GCLTGA-342/12 DATE TESTED: 1412 2012
SAMPLED BY: GCL DEPTH: 2.0M SAMPLE MNo.: 1055
100 - 1T 1+ g -
o0 ml
BED
g T0
%’ 50
o
50
=
£ w
T
E
g 30
20
10
1]
0.002 0.006 0.0z 0.06 02 0.6 20 &.0 20 &0 200
Particle Size [mim)
FINE MEDIUM COARSE AME MEDIUM COARSE FME MEDMUM COARSE
CLAY | COBBLES BOULDERS
SILT SAND GRAVEL
TESTED BY: MONICA DATE REPORTED 19.12.2012 CHECKED: WK
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Geotechnical & Geophysical Investigations

Isiolo-Nanyuki-Meru Powerline

242

TP17-18A

MESHCONSULT ENGIMNEERING

PROIECT: MNANYUEI 1SIOLO MERU POWERLINE LOCATION MMN17(TP17-18A)MMN1E DATE RECEIVED: 09.02 2013
MATERIAL DESCRIPTION: [LEAMN CLAY with Sand JOB REF: GCL/NAS-355/13 DATE TESTED: 14.03.2013
SAMPLED BY: GEQCON LIMITED DEPTH: 1.7M SAMPLE Mo.: 1192
100 - ,,_,-—-—-—-"""—_H_ — .
=l //"f
B0 //
P T
§ 60
3
E S0
E a0
& 30
20
10
]
0,002 0.006 0.02 0.06 02 0.5 20 6.0 20 ED 200
Particle Size (mm)
FINE MEDIUM COARSE FIME MEDIUM |CDAHSE FINE MEDIUM COARSE
CLAY Th; SAND SRAVEL COBBLES BOULDERS




Geotechnical & Geophysical Investigations

Isiolo-Nanyuki-Meru Powerline
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MESHCONSULT ENGINEERING

TP17-18B

PROJECT: NANYUKI 1ISIOLO MERU POWERLINE LOCATION MN17(TP17-12E)MN1E DATE RECEIVED: 09.02 2013
MATERIAL DESCRIPTIOMN: | LEAMN CLAY with Sand JOB REF: GCL/MAS-355/13 DATE TESTED: 14.03 2013
SAMPLED BY: GEOCON LIMITED DEPTH: 2.0M SAMPLE No.: 1193
7 ’_r____./f'_ i T [
) / T
ED "-”/
g_ 70 ===
,E 60
%
'E s0
% a0
& 30
20
10
]
0.002 0.006 0.02 0.06 02 0.6 20 6.0 20 60 200
Particle Size (mm)
FINE MEDHLIM COARSE FIME MEDIUM |CDAHSE FINE MEDIUM COARSE
CLAY ST SAND GRAVEL COBBLES BOULDERS




Geotechnical & Geophysical Investigations

Isiolo-Nanyuki-Meru Powerline
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TP17-18C

MESHCONSULT ENGINEERING

PROIJECT: MNANYUKI 1SI0LO MERU POWERLINE LOCATION MN1(TPL7-18C)MN1E DATE RECEIVED: 09.02 2013
MATERIAL DESCRIPTION: [SILT with Sand JOB REF: GCL/NAS-355/13 DATE TESTED: 14032013
SAMPLED BY: GEOCON LIMITED DEPTH: 2.0M SAMPLE No.: 1194
100 - e . s +
1-——,___4..—--""'-'-"‘#_
0
g 70
§ &0
w
8 o
&
g a0
g 30
20
10
o
0002 0.006 0.02 0.06 0z 0.6 20 6.0 20 &0 200
Particle Size (mm)
FINE MEDIUM COARSE FIME MEDIUM |CDAHSE FINE MEDIUM COARSE
CLAY ST SAND SRAVEL COBBLES BOULDERS




Geotechnical & Geophysical Investigations

Isiolo-Nanyuki-Meru Powerline
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TP17-18D

MESHCOMNSULT ENGINEERING

PROJECT: NANYUK] ISI0LO MERU POWERLINE LOCATION MN17(TP17-1280)MN1E DATE RECEIVED: 09.02_ 2013
MATERIAL DESCRIPTION: |LEAN CLAY JOB REF: GCL/MAS-355/13 DATE TESTED: 14032013
SAMPLED BY: GEQCON LIMITED DEPTH: 2.0M SAMPLE No.: 1195
100 - . P +
| e
o ‘____-.-_-.__-_'_r.."_____,..-r"".-
g0
£ T
.;!: 60
ﬂ
B =
&
E 40
& 30
20
10
o
0.002 0.006 0.02 0.06 02 0.6 20 6.0 20 &0 200
Particle Size (mm)
FIME IMEDIUM COARSE FIME MEDIUM |C0.|'-'|.HSE FINE MEDIUM COARSE
CLAY ST SAND SRAVEL COBBLES | BOULDERS




DCP - CBR CORRELATION

MN17

NESHCONSULT ENGINEERING

Project: |PROPOSED POWERLINE Location: EASTERN Test Locatio] MN 17 Date of Test: [06.12.2012
Site: NANYUKI-ISIOLO-MERU Job No.: GCL/TGA-342/12 Depth: 2.0M Sample No. 1095
No. of Blows
0 20 40 60 20 100
DCP TEST RESULTS 0
i i Penetration
Point Blow Cum. | Penetration ind
ndex
No. Count | Blows mm 50
( ) {(mm/blow) | s
0 0 0 58 PR1
100
1 1 1 98 40.0
2 2 3 108 5.0 150 =
3 5 2 147 7.8 \
4 5 13 185 76| E 500
5 5 18 229 s8] E
c
6 5 23 255 52| 8 959 ]
- 230 PR 2
7 10 33 312 57| 5
1]
8 10 43 385 7.3|| § 300
a
9 15 58 465 5.3 \
10 15 73 470 0.3 350
11 15 88 475 0.3 \
400 \
500

DCP/CBR CORRELATION

Penetration Index

Average (mm/blow)

Estimated CBR (%)

PR1 40 3.8
PR 2 6 43.2
PR3 0.3 2001.2
Test By: LUCAS Checked: WK




Geotechnical & Geophysical Investigations Nanyuki -Isiolo -Meru powerline

ANGLE POINT BEARING CAPACITY

MN17

CALCULATION OF SAFE BEARING CAPACITY: TP MN 17

PROJECT: PROPOSED POWERLINE [SITE: NANYUKI-ISIOLO-MERU |DATE RECEIVED: 09.12.2012
DEPTH: 2.0M LOCATION: [EASTERN JOB No.: GCL/TGA_342/12
MATERIAL DESCRIPTION: [SANDY ELASTIC SILT Sample No.: 1095
LABORATORY TEST RESULTS
SHEARBOX DENSITY

C(kN/m?) = 23 y (kg/m?) = 1804

o ()= 20 y (kN/m’) = 17.69

REFERENCE CALCULATIONS RESULTS

Ultimate Bearing Capacity

(s = 1.3cNc + 0.8yZNq + 0.4y BNy

Bearing Capacity Factors : Meyerhof's Analyses

N=  14.83
Ny=  6.40
Whitlow. R
Basic Soil N 2 87
Mech. Yo '
Tomlinson.
M.J. The Ultimate Bearing Capacity of a Pad Foundation
Foundation
Design & B(m)= 1.0
Construction
Z (m)= 2.0
g=(1.3x23x14.83)+(0.8x17.69x 2.0 x6.40) + (0.4 x 17.69x 1.0 x 2.87) 645 I{N/'m2

The Safe Bearing Capacity of the foundation is : (Fs = 3.0)

q. = 645/3.0 215 kN/m’

Calculations By: B.K. Checked: WK
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Geotechnical & Geophysical Investigations

Nanyuki -Isiolo -Meru powerline
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TP17-18A

CALCULATION OF SAFE BEARING CAPACITY: MN17 (TP17-18A) MN18

PROJECT: PROPOSED POWERLINE SITE: NANYUKI-ISIOLO-MERU [DATE RECEIVED: 06.03.2013
DEPTH: 2.0M LOCATION: |EASTERN JOB No.: GCL/NC_356/03
MATERIAL DESCRIPTION: SANDY LEAN CLAY Sample No.: 1192
LABORATORY TEST RESULTS
SHEARBOX DENSITY
ClkN/m®) = 23 y (kg/m’) = 1794
o()= 21 y (kN/m?) = 17.60
REFERENCE CALCULATIONS RESULTS
Ultimate Bearing Capacity
g = L.3cNc + 0.8yZNg + 0.4y BNy
Bearing Capacity Factors : Meyerhof's Analyses
N=  15.81
Ng=  7.07
Whitlow. R Basic N = 3.42
Soil Mech. ¥ '
Tomlinson. M.J.
Foundation  |The Ultimate Bearing Capacity of a Pad Foundation
Design &
Construction 8(m)= 1.0
Z (m)= 2.0
= (1.3 x 23 x 15.81) + (0.8 x 17.60 x 2.0 x 7.07) + (0.4 x 17.60 x 1.0 x 3.42) 696 kN/m’
The Safe Bearing Capacity of the foundation is : (Fs = 3.0)
q. = 696/3.0 232 kN/m’

Calculations By: B.K.

Checked: WK




Geotechnical & Geophysical Investigations

Nanyuki -Isiolo -Meru powerline
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TP17-18B

CALCULATION OF SAFE BEARING CAPACITY: MN17 (TP17-188) MN18

PROJECT: PROPOSED POWERLINE SITE: NANYUKI-ISIOLO-MERU |DATE RECEIVED: 06.03.2013
DEPTH: 0.3M LOCATION: |EASTERN JOB No.: GCL/NC_356/03
MATERIAL DESCRIPTION: LEAN CLAY WITH SAND Sample No.: 1193
LABORATORY TEST RESULTS
SHEARBOX DENSITY
ClkN/m’) = 27 y (kg/m’)= 1912
8()= 23 y (kN/m’)= 18.75
REFERENCE CALCULATIONS RESULTS
Ultimate Bearing Capacity
g; = 1.3cNc + 0.8yZNqg + 0.4y BNy
Bearing Capacity Factors : Meyerhof's Analyses
N=  18.05
Ny,=  8.66
Whitlow. R Basic N= 457
Soil Mech. L ’
Tomlinson. M.J.
Foundation  |The Ultimate Bearing Capacity of a Pad Foundation
Dasign &
Construction 8(m)= 1.0
Z (m)= 0.3
g+=1{1.3 x 27 x 18.05) + (0.8 x 18,75 x 0.3 x 8.66) + (0.4 x 18.75 x 1.0 x 4.82) 709 kN/m’
The Safe Bearing Capacity of the foundation is : (Fs = 3.0)
q. = 709/3.0 236 kN/m’

Calculations By: B.K.

Checked: WK




Geotechnical & Geophysical Investigations

Nanyuki -Isiolo -Meru powerline
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TP17-18C

CALCULATION OF SAFE BEARING CAPACITY: MN17 (TP17-18C) MN18

PROJECT: PROPOSED POWERLINE SITE: NANYUKI-ISIOLO-MERU (DATE RECEIVED: 06.03.2013
DEPTH: 2.0M LOCATIOM: |EASTERN JOB No.: GCL/NC_356/03
MATERIAL DESCRIPTION: SANDY ELASTIC SILT Sample No.: 1098
LABORATORY TEST RESULTS
SHEARBOX DENSITY
ClkN/m®) = 23 y (kg/m’) = 1873
8()= 19 y (kN/m’) = 18.37
REFERENCE CALCULATIONS RESULTS
Ultimate Bearing Capacity
gs = 1.3cNc + 0.8yZNg + 0.4y BNy
Bearing Capacity Factors : Meyerhof's Analyses
Ne=  13.93
Ng=  5.80
Whitlow. R Basic N = 5.40
Sail Mech. ¥ '
Tomlinson. M.J.
Foundation  |The Ultimate Bearing Capacity of a Pad Foundation
Design &
Construction B(m)= 1.0
Z (m)= 2.0
2
5= (1.3 x 23 x 13.93) + (0.8 x 18.37 x 2.0 X 5.80) + (0.4 x 18.37 x 1.0 x 2.40) 605 kN/m
The Safe Bearing Capacity of the foundation is : (Fs = 3.0)
2
g, = 605/3.0 202 kN/m

Calculations By: B.K.

Checked: WK




Geotechnical & Geophysical Investigations

Nanyuki -Isiolo -Meru powerline

TP17-18D

CALCULATION OF SAFE BEARING CAPACITY: MN17 (TP17-18D) MN18

PROJECT: PROPOSED POWERLINE SITE: NANYUKI-ISIOLO-MERU |DATE RECEIVED: 06.03.2013
DEPTH: 2.0M LOCATION: |EASTERN JOB No.: GCL/NC_356/03
MATERIAL DESCRIPTION: SANDY LEAN CLAY Sample No.: 1195
LABORATORY TEST RESULTS
SHEARBOX DENSITY
C{kN/m?) = 23 y (kg/m’) = 1885
8()= 20 y (kN/m’) = 18.49
REFERENCE CALCULATIONS RESULTS
Ultimate Bearing Capacity
gz = 1.3cNc + 0.8yZNqg + 0.4y BNy
Bearing Capacity Factors : Meyerhof's Analyses
N=  14.83
Ng=  6.40
Whitlow. R Basic N = ».57
Soil Mech. v '
Tomlinson. M.J.
Foundation  [The Ultimate Bearing Capacity of a Pad Foundation
Design &
Construction 8(m)= 1.0
Z(m)= 2.0
gs= (1.3 X 23 x 14.83) + (0.8 x 18.49 x 2.0 x 6.40) + (0.4 x 18.49 x 1.0 x 2.87) 654 kN/m?
The Safe Bearing Capacity of the foundation is : (Fs = 3.0)
q. = 654/3.0 218 kN/m’

Calculations By: B.K.

Checked: WK
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DRY DENSITY / MOISTURE CONTENT RELATIONSHIP

BS 1377 - 4: 1990

MN17

NESHCONSULT ENGINEERING

Project: PROPOSED POWERLINE LOCATION: |EASTERN Depth: 2.0M
Site: NANYUKI-ISIOLO-MERU Job Ref.: GCL/TGA-342/12 Sample No.: |1095
Material Date
Description: |SANDY ELASTIC SILT Sample Ref: |[TP MN 17 received: 09.12.2012
Moisture Addition 200cc 250cc 300cc 350cc 400cc 450cc
Mass of Mould+Base+Soil 5532 5664 5763 5797 5756 5666
Mass of Mould+Base 3995 3995 3995 3995 3995 3995
Mass of Compacted Soil 1537 1669 1768 1802 1761 1671
Bulk Density (Kgs/m") 1537 1669 1768 1802 1761 1671
Tin No. G18 G22 G31 G43 G23 G35
Weight Wet Soil 299.0 280.0 228.0 303.0 298.0 406.0
Weight of Dry Soil 231.0 213.0 171.0 224.0 217.0 292.0
Weight of Water 68.0 67.0 57.0 79.0 81.0 114.0
Meoisture Content (%) 29.4 31.5 33.3 35.3 37.3 39.0
Dry Density (Kgs/m’) | 1187 1270 | 1326 1332 1282 1202
1350
1325 4
1300 4
m 1275
E
o
=
> 1250 -
B
[ =
fal
= 1225 4
o
1200 A
1175 4
1150 T T T T T
280 300 320 340 36.0 380 400
Moisture Content (%)
Maximum Dry Density (Kg/m’): 1338 Optimum Moisture Content (%):  34.8%
Tested By: STEVE Date Reported: 25.01.2013 Checked By: WK




CHEMICAL ANALYSIS

Angle Point MN17

Depth 2.0m
pH 8.62
Chloride(%) mg/1 0.46
Sulphate (mg/1) 0.002

TP17-18A
Depth 2.0m
pH 8.10
Chloride(%) mg/1 0.002
Sulphate (mg/1) 0.023

TP17-18B
Depth 2.0m
pH 7.58
Chloride(%) mg/1 0.014
Sulphate (mg/1) 0.038




TP17-18C

Depth 2.0m
pH 7.59
Chloride(%) mg/1 0.018
Sulphate (mg/1) 0.030
TP17-18D
Depth 2.0m
pH 7.82
Chloride(%) mg/1 0.015
Sulphate (mg/1) 0.035




INSITU DENSITY TEST

TP17-18A
Depth (m) 2.0
Bulk density (kg/m3) 1461
Moisture Content (%) 21.8
Dry Density (kg/m3) 1199
Maximum Dry Density (kg/m3) 1367

Relative Compaction (%) 87.7




ANGLE POINT 17 LOG

OB REF: GCL/NCE_342/12
MN 17
LEGEND ”'E'ET]H MATERIAL DESCRIPTION
I

.49

Brownish Red SILT with Sand

2.1

Browmn 5ilty SAK D with Gravel




TEST POINT 17-18A, 17-18B, 17-18C, 17-18D LOGS

PROJECT: NANYUEKI-ISIOLO-MERL POWERLINE JOE REF: GCL/NCE_356/03 DATE: 23-2B.022013
SITE: NANYUKI-ISIOLO-MERL LOGGED BY: STEVE
MN17 [TP17-18A)MN1E MN17 (TP17-18B) MN18 MN17(TP17-18C) MN18
DEFTH DEFTH DEFTH
SCALE LEGEND (m) MATERIAL DESCRIFTION LEGEND (m) MATERIAL DESCRIFTION LEGEND (m] MATERIAL DESCRIFTION
Dark Grey CLAY [Black Cotton Sail] Reddish Brown Sandy CLAY
Brown Lean CLAY with Sand
1.2

an

Grey Elastic SILT with Sand

0

Brown SILT with Sand




PROJECT:

NAMNYUEI-ISIOLO- MERLD POYWERLIME

SITE:

NANYUEI-ISIOLO-MERL

MN17 [TP17-18D) MN18

SCALE LEGEND

DEPTH
(m)

MATERIAL DESCRIFTION

25

2n

Brownish Red Elastic SILT with Sand




SEGMENT 17

ATTERBERG LIMITS BS 1377 - 2: 1990

MN18
Project: PROPOSED POWERLINE Site/Location: NANYUKI-ISIOLO-MERU Date Received:  [09.12.2012
Material Description: |SANDY LEAN CLAY Job Reference: GCL/TGA-342/12 Sample No.: 1096
Sampled By: GCL Depth: 2.0M Date Tested: 18.12.2012
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 4 5 6 1 2 |Av
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 0.0l- _
Final Gauge Reading (mm) 16.2 18.1 20.0 22.2 243 26.1|- -
Tin No 25 59 8 45 20 15 42 30
Mass of Wet Soil (g) 34.79| 36.22 34.92 41.24| 45.74| 3717 1761 20.80
Mass of Dry Soil (g) 25.54| 26.17 24.89 28.94| 31.63| 25.39| 1472 1736
Mass of Moisture (g) 9.25] 10.05 10.03 12.30| 14.11| 11.78 2.89 3.44
Moisture Content (%) 36.2 38.4 40.3 42.5 44.6 46.4 19.6 19.8 19.7
PLASTIC LIMIT
35.0 PL= E %
LIQUID LIMIT
30.0 LL= 401 %
250 - _— Proportion Passing 425 pm BS Sieve
L — = 98.7 %
/-""'"-‘J/
® 200 PLASTICITY INDEX
- |+ Pl= 204 %
E 150 | PLASTIC MODULUS
a PM= 2011
100 ! LINEAR SHRINKAGE
i LS=  10.0 %
5.0 :
i GROUP SYMBOL (USC SYSTEM)
0.0 . CL
36.2 38.4 40.3 42.5 44.6 46.4
Moisture Content (%)
Tested By: LUCAS Date Reported: 19.12.2012 Checked: WK




TP18-19A

NESHCONSULT ENGINEERING

Project: NANYUKI ISIOLO MERU POW|Site / Location: MN18 (TP18-19A)MN19 Date Received:  [06.03.2013
Material Description: |ELASTIC SILT with Sand Job Reference: GCL/MNAS-356/13 Sample No.: 1196
Sampled By: GEO CON Depth: 2.0M Date Tested: 19.03.2013
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 4 5 6 1 2 |Av
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 0.0(- -
Final Gauge Reading (mm) 16.3| 180 20.1 223| 241 260/ -
Tin No 21 3 54 62 52 35 22 18
Mass of Wet Soil (8) 48.21| 42.33 47.92| 52.14| 4583 56.79 30.17| 33.12
Mass of Dry Soil () 33.02| 2836 31.87| 3417 2930 36.10| 23.17| 25.40
Mass of Moisture (s} 15.19| 13.77 16.05 17.97| 16.55| 20.69| 7.00| 7.72
Moisture Content (%) 46.0 48.2 50.4 52.6 56.5 57.3 30.2 30.4 30.3
PLASTIC LIMIT
350 PL= 303 %
LIQUID LIMIT
30,0 - 502%
Proportion Passing 425 pm BS Sieve
50 ﬁﬁff _ 513 %
® 200 —] PLASTICITY INDEX
3 |+ Pl= 199 %
£ ;5 = | PLASTIC MODULUS
3 | PM - 1817
10.0 | LINEAR SHRINKAGE
: 15-  9.3%
5.0 :
| GROUP SYMBOL (USC SYSTEM)
0.0 | MH
46.0 482 504 526 56.5 573

Moisture Content (%)




TP18-19B

NESHCONSULT ENGINEERING

Project: NANYUKI ISIOLO MERU POWSite / Location: MN18 [TP18-19B)MN19 Date Received:  [06.03.2013
Material Description: |SILT with Sand Job Reference: GCL/NAS-356/13 Sample No.: 1197
Sampled By: GEOQ CON Depth: 2.0M Date Tested: 19.03.2013
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 4 5 6 1 2 |av
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 o.0l- -
Final Gauge Reading (mm)} 16.3| 182 20.0 223 242| 264 -
Tin No 77 a5 52 39 17 24 38 23
Mass of Wet Sail () 41.08| 49.04 51.16| 45.06( 43.41| 57.90| 23.91| 30.06
Mass of Dry Soil (s) 29.77| 35.00 36.03| 31.25 33.75| 39.04| 18.68| 23.45
Mass of Moisture (g) 11.31| 14.04 15.13|  13.81| 1s5.68| 18.86| 5.23]| 6.61
Moisture Content (%) 38.0 401 42.0 442 464| 483|280 282 281
PLASTIC LIMIT
35.0 PL=  281%
LIQUID LIMIT
300 LL= ﬁ %
. - — Proportion Passing 425 pm BS Sieve
L = 922%
% 200 ——— PLASTICITY INDEX
£ T Pl= 13.7 %
éﬂ 150 | PLASTIC MODULUS
3 | PM= 1264
100 : LINEAR SHRINKAGE
| LS = 6.4 %
50 '
| GROUP SYMBOL (USC SYSTEM)
0.0 ¢ ML
380 40.1 42.0 442 464 453

Moisture Content (%)




Geotechnical & Geophysical Investigations

Isiolo-Nanyuki-Meru Powerline

PARTICLE SIZE ANALYSIS BS 1377 - 2: 1990

MN18

MESHCOMNSULT ENGINEERING

PROJECT: PROPOSED POWERLINE LOCATION MN 18 DATE RECEIVED: 09.12.2012
MATERIAL DESCRIPTION: | SANDY LEAMN CLAY JOB REF: GCLTEA-342/12 DATE TESTED: 14.12 2012
SAMPLED BY: GCL DEPTH: 2.0M SAMPLE MNo.: 1056
100 - _._._,_'—-—"_'_"_'_.._ .
MER
o]
ED
E 70
% 50
o
50
)
g w»
z
E
£ 30
20
10
o
0.002 0.006 0.02 0.06 02 0.6 2.0 g0 20 &0 00
Particle Size [mm)
FINE MEDIUM CDARSE ANE MEDIUM COARSE FME MEDIUM CDARSE
CLAY | COBBLES BOULDERS
SILT SAND GRAVEL
TESTED BY: MONICA DATE REPORTED 19.12 2012 CHECKED: WK
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Isiolo-Nanyuki-Meru Powerline
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TP18-19A

NMESHCONSULT ENGINEERING

PROJECT: MNANYUKI 151010 MERU POWERLINE LOCATION MMN1B[TP1E-15A)MMN1S DATE RECEIVED: 09.02 2013
MATERIAL DESCRIPTION: | ELASTIC SILT with Sand JOB REF: GCL/NAS-355/13 DATE TESTED: 14.03.2013
SAMPLED BY: GEOCON LIMITED DEPTH: 2.0M SAMPLE No.: 1196
100 - S . PP .
o0 ____,_.—"//’f'
80 —
E 70
E &0
b
E 50
% a0
& 30
20
10
0
0.002 0.006 0.02 0.06 02 0.6 20 6.0 20 &0 200
Particle Size (mm)
FINE MEDILM COARSE FINE MEDILUM |'CDAHSE FINE MEDIUM COARSE
CLAY T <AND SRAVEL COBBLES BOULDERS




Geotechnical & Geophysical Investigations

Isiolo-Nanyuki-Meru Powerline
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TP18-19B

NMESHCONSULT ENGINEERING

PROJECT: NANYUEI 1ISICLO MERL POWERLIME LOCATION MMN1B(TP18-19B)MN19 DATE RECEIVED: 09.02_2013
MATERIAL DESCRIPTION: | SILT with Sand JOB REF: GCL/NAS-355/13 DATE TESTED: 14.03.2013
SAMPLED BY: GEDQCON LIMITED DEPTH: 2.0M SAMPLE Mo.: 1197
100 - — . — .
o0 J///x-’"
80
E 70
E 60
=
E 50
£
;E_ 30
z0
10
0
0.002 0.006 0.02 0.06 02 0.6 2.0 6.0 20 &0 200
Particle Size (mm)
FINE MEDIUM COARSE FINE MEDIUM |'CDAHSE FIME MEDIUM COARSE
CLAY T <AND SRAVEL COBBLES BOULDERS




DCP - CBR CORRELATION

MN18

NESHCONSULT ENGINEERING

Project: |PROPOSED POWERLINE Location: EASTERN Test LocatiofMN 18 Date of Test: |07.12.2012
Site: NANYUKI-ISIOLO-MERU Job No.: GCL/TGA-342/12 Depth: 2.0M Sample No. 1096
No. of Blows
0 20 40 60 80 100 120
DCP TEST RESULTS 0
Point Blow | Cum. | Penetration Penetration
No. Count | Blows (mm) Index 50
(mm/blow) | p
0 0 0 70
1 1 1 85 15.0 100 it
2 2 3 96 5.5 150
3 2 5 108 6.0
4 5 10 120 24| E 500 \
5 5 15 145 5.0 .E. \
6 10 25 188 43 % 950 PR 2
7 10 35 230 42| = \
8 15 50 295 4.3 § 300
9 15 65 345 3.3 = \
10 20 85 410 3.3 350
11 20 105 478 3.4
400
PR3
450 \
500

DCP/CBR CORRELATION

Penetration Index Average (mm/blow) Estimated CBR (%)
PR 1 15 13.4
PR 2 4.2 68.3
PR 3 3.3 93.0

Test By: LUCAS Checked: WK




Geotechnical

& Geophysical Investigations

Nanyuki -Isiolo -Meru powerline

ANGLE POINT BEARING CAPACITY

MN18
CALCULATION OF SAFE BEARING CAPACITY: TP MN 18
PROJECT: PROPOSED POWERLINE |SITE: NANYUKI-ISIOLO-MERU |DATE RECEIVED: 09.12.2012
DEPTH: 2.0M LOCATION: |EASTERN JOB No.: GCL/TGA_342/12
MATERIAL DESCRIPTION: [SANDY LEAN CLAY Sample No.: 1096
LABORATORY TEST RESULTS
SHEARBOX DENSITY
C(kN/m?) = 23 y (kg/m°) = 1794
o) = 21 y (kN/m’°) = 17.60
REFERENCE CALCULATIONS RESULTS
Ultimate Bearing Capacity
s = 1.3cNc + 0.8yZNqg + 0.4y BNy
Bearing Capacity Factors : Meyerhof's Analyses
N=  15.81
No=  7.07
Whitlow. R
Basic Soil N = 3.42
Mech. v '
Tomlinson.
M.J. The Ultimate Bearing Capacity of a Pad Foundation
Foundation
Design & Bim= 1.0
Construction
Z (m)= 2.0
a=(1.3x23x15.81) + (0.8 x 17.60 x 2.0 x 7.07) + (0.4 x 17.60 x 1.0 x 3.42) 696 kN/m*
The Safe Bearing Capacity of the foundation is : (Fs = 3.0)
q, = 696/3.0 232 kN/m’
Calculations By: B.K. Checked: WK
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TP18-19A

CALCULATION OF SAFE BEARING CAPACITY: MN18 (TP18-19A) MIN19

PROJECT: PROPOSED POWERLINE SITE: NANYUKI-ISIOLO-MERU [DATE RECEIVED: 06.03.2013
DEPTH: 2.0M LOCATION: |EASTERN JOB No.: GCL/NC_356/03
MATERIAL DESCRIPTION: SANDY ELASTIC SILT Sample No.: 1196
LABORATORY TEST RESULTS
SHEARBOX DENSITY
C(kN/m®) = 30 y (kg/m’) = 2020
8()= 24 y (kN/m’) = 19.82
REFERENCE CALCULATIONS RESULTS
Ultimate Bearing Capacity
g = 1.3cNc + 0.8yZNg + 0.4y BNy
Bearing Capacity Factors : Meyerhof's Analyses
N= 19.32
Ng=  9.60
Whitlow. R Basic N = 572
Sail Mech. L '
Tomlinson. M.J.
Foundation  |The Ultimate Bearing Capacity of a Pad Foundation
Design &
Construction B(m)= 10
Z (m)= 2.0
Qs={1.3x30 x 19.32) + (0.8 x 19.82 x 2.0 x 9.60) + (0.4 x 19.82 x 1.0 x 5.72) 1103 kN/m’
The Safe Bearing Capacity of the foundation is : (Fs = 3.0)
g, =1103/3.0 368 kN/m’

Calculations By: B.K.

Checked: WK
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TP18-19B

CALCULATION OF SAFE BEARING CAPACITY: MN18 (TP18-19B) MN19

PROJECT: PROPOSED POWERLINE SITE: NANYUKI-ISIOLO-MERU (DATE RECEIVED: 06.03.2013
DEPTH: 2.0M LOCATION: [EASTERN JOB No.: GCL/NC_356/03
MATERIAL DESCRIPTION: SILT WITH SAND Sample No.: 1197
LABORATORY TEST RESULTS
SHEARBOX DENSITY
c{kN/m’) = 23 y (kg/m’) = 1866
8()= 21 y (kN/m’) = 18.31
REFERENCE CALCULATIONS RESULTS
Ultimate Bearing Capacity
s = 1.3cNc + 0.8yZNg + 0.4y BNy
Bearing Capacity Factors : Meyerhof's Analyses
N=  15.81
N,=  7.07
Whitlow. R Basic N = 3.42
Soil Mech. L '
Tomlinson. M.J.
Foundation  |The Ultimate Bearing Capacity of a Pad Foundation
Design &
Construction B(m)= 1.0
Z(m)= 2.0
gs= (1.3 x 23 x 15.81) + (0.8 x 18.31 x 2.0 X 7.07) + (0.4 x 18.31 x 1.0 x 3.42) 705 kN/m?
The Safe Bearing Capacity of the foundation is : (Fs = 3.0)
q.=705/3.0 235 kN/m’

Calculations By: B.K.

Checked: WK




DRY DENSITY / MOISTURE CONTENT RELATIONSHIP

BS 1377 - 4: 1990

MN18

NESHCONSULT ENGINEERING

Project: PROPOSED POWERLINE LOCATION: |EASTERN Depth: 2.0M
Site: NANYUKI-ISIOLO-MERU Job Ref.: GCL/TGA-342/12 Sample No.: |1096
Material Date
Description: |[SANDY LEAN CLAY Sample Ref: [TP MN 18 received: 09.12.2012
Moisture Addition 150cc 200cc 250cc 300cc 350cc 400cc
Mass of Mould+Base+5oil 5529 5665 5767 5804 5752 5657
Mass of Mould+Base 3995 3995 3995 3995 3995 3995
Mass of Compacted Soil 1534 1670 1772 1809 1757 1662
Bulk Density (Kgs/m") 1534 1670 1772 1809 1757 1662
Tin No. G49 Go9 G20 G17 G36 G42
Weight Wet Soil 213.2 229.2 255.0 270.4 255.4 247.2
Weight of Dry Soil 166.2 176.1 192.3 200.6 186.9 178.5
Weight of Water 47.0 531 62.7 69.8 68.5 68.7
Moisture Content (%) 28.3 30.2 32.6 34.8 36.7 38.5
Dry Density (Kgs/m") | 1196 | 1283 1336 1342 1286 1200
1375
1350
1325
& 1300 A
E
o
=
= 1275
s
[ =
8
> 1250 -
o
1225
1200
1175 T T T T T T
26.0 280 300 320 340 36.0 38.0 40.0
Moisture Content (%)
Maximum Dry Density (Kg/m’): 1345 Optimum Moisture Content (%):  33.4%

Tested By: STEVE

Date Reported: 25.01.2013

Checked By: WK




CHEMICAL ANALYSIS

Angle Point MN18

Depth 2.0m
pH 7.28
Chloride(%) mg/1 -
Sulphate (mg/1)

TP18-19A
Depth 2.0m
pH 7.14
Chloride(%) mg/1 0.013
Sulphate (mg/1) 0.018

TP18-19B
Depth 2.0m
pH 7.05
Chloride(%) mg/1 0.015
Sulphate (mg/1) 0.013




INSITU DENSITY TEST

TP18-19A
Depth (m) 2.0
Bulk density (kg/m3) 1726
Moisture Content (%) 30.1
Dry Density (kg/m3) 1326
Maximum Dry Density (kg/m3) 1513

Relative Compaction (%) 87.7




ANGLE POINT 18 LOG

DATE:

b3 00122012

LOGGED BY:

LUC A%

MN 18

LEGER ¥

BEPTH
L)

MATERIAL DESCRIFTION

1.0

Brownish Red SILT with Sand

2.4

Brown Silty SAKD with Gravel




TEST POINT 18-19A, 18-19B LOGS

JOB REF: GCL/NCE_356,/03 DATE: 23- 28022013
LOGGED BY: STEVE
MN1E [TP1B-19A) MN19 MN1E [TP18-19B) MN19
LEGEMND DE_T]‘H MATERIAL DESCRIFT IOMN LEGEND DE_T]‘H MATERIAL DESCRIFTION
Brownish Red Sandy SILT
Brownish Red Sandy SILT
1.2 iz

20

20

Brownish Red Elastic SILT with Sand
and Gravel




SEGMENT 18

ATTERBERG LIMITS BS 1377 - 2: 1990

MN19
Project: PROPOSED POWERLINE Site [ Location: NANYUKI-ISIOLO-MERU Date Received: 09.12.2012
Material Description: |CLAYEY SAND WITH GRAVEL |Job Reference: GCL/TGA-342/12 Sample No.: 1097
Sampled By: GCL Depth: 0.3M Date Tested: 18.12.2012
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 4 5 6 1 2 Av.
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 0.0|- -
Final Gauge Reading (mm) 16.2 18.1 20.0 22.3 24.0 26.2|- -
Tin No 21 18 19 58 47 53 62 75
Mass of Wet Soil (g) 56.72| 59.09 55.57 63.31] 55.86| 50.25| 16.11| 20.43
Mass of Dry Soil (g) 4297 44.03 40.76 45.71| 39.70| 35.24| 13.02 16.49
Mass of Moisture (g) 13.75] 15.06 14.81 17.60] 16.16( 15.01 3.09 3.94
Moisture Content (%) 320 34.2 36.3 38.5 40.7 42.6 23.7 23.9 23.8
PLASTIC LIMIT
35.0 PL= 23.8%
LIQuID LIMIT
30.0 L= 35.9 %
Proportion Passing 425 pum BS Sieve
25.0 /}(__{ ) 548 %
_,—/"'"—‘J/
E’ 200 | PLASTICITY INDEX
E ’ff,.f" ! Pl= 121 %
= .sp ' PLASTIC MODULUS
2 ; P = 662
10.0 : LINEAR SHRINKAGE
Ls= 57 %
5.0
GROUP SYMBOL (USC SYSTEM)
0.0 . sC
32.0 34.2 36.3 38.5 407 42.6
Moisture Content (%)

Tested By: LUCAS Date Reported: 19.12.2012 Checked: WK




TP19-20

NESHCONSULT ENGINEERING

Project: NANYUKI ISIOLO MERU POWSite / Location: MN18 (TP19-20)MN20 Date Received:  |06.03.2013
Material Description: |Silt with Sand & Gravel Job Reference: GCL/NAS-356/13 Sample No.: 1198
Sampled By: GEO CON Depth: 1.9M Date Tested: 19.03.2013
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 4 5 6 1 2 |aw
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 n.0l- -
Final Gauge Reading (mm) 161 180 20.2 223| 240 26.1| =
Tin No 52 16 24 18 47 59 64 12
Mass of Wet Soil (g} 55.92| 50.76 44,31 60.98| 64.00| 52.28| 28.10| 32.18
Mass of Dry Soil (g) 4192 37.43 32.17| 43.70| 45.26| 36.51| 22.41| 2562
Mass of Moisture (g} 14.00( 13.33 12.14| 17.28| 18.74| 15.77| 5.69| 6.56
Moisture Content (%) 33.4| 356 37.7 33.5| 414 432| 25.4| 256| 255
PLASTIC LIMIT
350 PL=  255%
LIQUID LIMIT
30.0 LL= E %%
Proportion Passing 425 pm BS Sieve
250 fﬁfﬁﬂf I
» 200 - L— PLASTICITY INDEX
-% L Pl= 12.0 %
g 0 | PLASTIC MODULUS
3 PM = 777
10.0 LINEAR SHRINKAGE
| 1S - 7.1 %
50 |
| GROUP SYMBOL (USC SYSTEM)
0.0 ¢ ML
334 35.6 377 39.5 414 432

Moisture Content (%)




Geotechnical & Geophysical Investigations Isiolo-Nanyuki-Meru Powerline

PARTICLE SIZE ANALYSIS BS 1377 - 2: 1990

MN19

MESHCOMSULT ENGINEERING

PROJECT: PROPOSED POWERLINE LOCATION MM 1% DATE RECEIVED: 05.12.2012
MATERIAL DESCRIPTION: [ CLAYEY SAND WITH GRAVEL JOB REF: GCLTEA-342/12 DATE TESTED: 14122012
SAMPLED BY: GCL DEPTH: 0.3M SAMPLE Mo.: 1057

100

AT
/

Perentage Passing (%)
E B &8 B B & 2 B E

[=]

0.002 0.008 0.0z 006 0.2 0§ 20 6.0 0 &0 200
Particle Size [mm)
CLAY FINE MEDIUM COARSE ANE MEDIUM |D:]AR5E FINE MEDIUM COARSE 5 BOULDERS
ST SAND GRAVEL
TESTED BY: WMIONICA DATE REPORTED 19.12 2012 CHECKED: WK
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TP19-20

NMESHCONSULT EMGINEERING

PROJECT: MNANYUK] ISI0L0 MERU POWERLINE LOCATION MNI1S(TP19-20)MN20 DATE RECEIVED: 09.02 2013
MATERIAL DESCRIPTION:|SILT with Sand and Gravel JOB REF: GCL/MAS-355/13 DATE TESTED: 14032013
SAMPLED BY: GEQCON LIMITED DEPTH: 19M SAMPLE No.: 1198
100 S /—A——-
g /
EO -
P et TT]
E 50
% a0
2 30
20
10
o
0.002 0.006 0.02 0.06 02 0.6 2.0 6.0 20 60 200
Particle Size (mm)
FINE MEDIUM COARSE FINE MEDIUM |CD.|'-'|.HSE FINE MEDIUM COARSE
CLAY T SAND GRAVEL COBBLES BOULDERS




DCP - CBR CORRELATION

MN19



Geotechnical & Geophysical Investigations

Nanyuki-Isiolo-Meru Powerline

ANGLE POINT BEARING CAPACITY

MN19

CALCULATION OF SAFE BEARING CAPACITY: TP MIN 19

PROIJECT: PROPOSED POWERLINE |SITE: NANYUKI-ISIOLO-MERU |DATE RECEIVED: 09.12.2012
DEPTH: 0.3M LOCATION: |EASTERN JOB No.: GCL/TGA_342/12
MATERIAL DESCRIPTION: |[CLAYEY SAND WITH GRAVEL Sample No.: 1097
LABORATORY TEST RESULTS
SHEARBOX DENSITY
C(kN/m?) = 27 y (kg/m?) = 1912
0()= 23 y (kN/m’) = 18.75
REFERENCE CALCULATIONS RESULTS
Ultimate Bearing Capacity
s =1.3cNc + 0.8yZNqg + 0.4y BNy
Bearing Capacity Factors : Meyerhof's Analyses
N=  18.05
N,= 866
Whitlow. R
Basic Soil N = 4.8
Mech. v '
Tomlinson.
M.J. The Ultimate Bearing Capacity of a Pad Foundation
Foundation
Design & B(m)= 1.0
Construction
Z (m)= 0.3
gr=(1.3x 27 x 18.05) + (0.8 x 18.75 x 0.3 x 8.66) + (0.4 x 18.75 x 1.0 x 4.82) 709 kN/m*
The Safe Bearing Capacity of the foundation is : (Fs = 3.0)
q.=709/3.0 236 kN/m’

Calculations By: B.K.

Checked:

WK
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Nanyuki-Isiolo-Meru Powerline
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TP19-20

CALCULATION OF SAFE BEARING CAPACITY: MN19 (TP19-20) MN20

PROJECT: PROPOSED POWERLINE SITE: NANYUKI-ISIOLO-MERU |DATE RECEIVED: 06.03.2013
DEPTH: 1.0M LOCATION: |EASTERN JOB No.: GCL/NC_356/03
MATERIAL DESCRIPTION: SILT WITH GRAVEL AND SAND Sample No.: 1198
LABORATORY TEST RESULTS
SHEARBOX DENSITY
C(kN/m’) = 29 y (kg/m’) = 1980
2()= 22 y (kN/m?) = 19.43
REFERENCE CALCULATIONS RESULTS
Ultimate Bearing Capacity
g = 1.3cNc + 0.8yZNg + 0.4y BNy
Bearing Capacity Factors : Meyerhof's Analyses
N=  16.88
Ng=  7.82
Whitlow. R Basic N = 1.07
Soil Mech. L '
Tomlinson. M.J.
Foundation  |The Ultimate Bearing Capacity of a Pad Foundation
Design &
Construction B(m)= 10
Z(m)= 1.0
gs= (1.3 x 29 x 16.88) + (0.8 x 19.43 x 1.0 x 7.82) + (0.4 x 19.43 x 1.0 x 4.07) 790 kN/m?
The Safe Bearing Capacity of the foundation is : (Fs = 3.0)
Q. = 790/3.0 263 kN/m’

Calculations By: B.K.

Checked: WK




DRY DENSITY / MOISTURE CONTENT RELATIONSHIP

BS 1377 - 4: 1990

MN19

NESHCONSULT ENGINEERING

Project: PROPOSED POWERLINE LOCATION: |EASTERN Depth: 0.3M
Site: NANYUKI-ISIOLO-MERU Job Ref.: GCL/TGA-342/12 Sample No.: |1097
Material Date
Description: |CLAYEY SAND WITH GRAVEL Sample Ref: |TP MN 19 received: 09.12.2012
Moisture Addition 250cc 300cc 350cc 400cc 450cc 500cc
Mass of Mould+Base+Soil 5634 5768 5860 5912 5868 5782
Mass of Mould+Base 3995 3995 3995 3995 3995 3995
Mass of Compacted Soil 1639 1773 1865 1917 1873 1787
Bulk Density (Kgs/m") 1639 1773 1865 1917 1873 1787
Tin No. G01 G15 G26 G37 G41 @53
Weight Wet Soil 262.8 297.8 293.7 305.0 293.9 303.5
Weight of Dry Soil 216.3 241.6 234.6 239.4 226.8 230.3
Weight of Water 46.5 56.2 59.1 65.6 67.1 73.2
Moisture Content (%) 215 23.3 25.2 27.4 29.6 31.8
Dry Density (Kgs/m’) | 1349 | 1438 1490 1505 1445 1356
1525
1500 4
1475 o
& 1450 A
E
[=)]
=
= 1425 1
‘n
c
a8
< 1400
a
1375 o
1350 -
1325 : . . : . .
20.0 220 240 260 28.0 30.0 320 340
Moisture Content (%)
Maximum Dry Density (Kg/m®): 1510 Optimum Moisture Content (%): 26.6%
Tested By: STEVE Date Reported: 25.01.2013 Checked By: WK




CHEMICAL ANALYSIS

Angle Point MN19

Depth 0.3m
pH 7.36
Chloride(%) mg/1 0.32
Sulphate (mg/1)

TP19-20
Depth 2.0
pH 7.87
Chloride(%) mg/1 0.014
Sulphate (mg/1) 0.032




ANGLE POINT 19 LOG

FRO] ECT: NANYUKL-1S LD - MEELD PIMYERLIKE
5ITE: KANYUKL-15I0LE-MERL
MM 19
=
SCALE LEGERD DIEI IEIH. MATE RIAL ESCRIFT IR
It

Dark LravsILT

0.3

Grey Fragmented ROC K trata

[

1.5

25




TEST POINT 19-20 LOG

PROJECT: MANYURI-ISIOLO-MERLD POWERLINE
SITE: NANYUKI-ISI0LO-MERL
MN19 [TP19-20) MNZIO
SCALE LEGEMD DE_E:]'H MATERIAL DESCRIFTION

10

Brownish Red Elastic SILT with Sand

12

ROCK Cobble and Boulder fractions

19

Brownish Red Elastic SILT with Sand

2o

ROCK Cobble and Boulder tractions




SEGMENT 19

ATTERBERG LIMITS BS 1377 - 2: 1990

MN20
Project: PROPOSED POWERLINE Site / Location: NANYUKI-ISIOLO-MERU Date Received: 09.12.2012
Material Description: |SANDY ELASTIC SILT Job Reference: GCL/TGA-342/12 Sample No.: 1098
Sampled By: GCL Depth: 2.0M Date Tested: 18.12.2012
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 4 5 6 1 2 Av.
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 0.0l- _
Final Gauge Reading (mm) 16.3 18.1 20.2 22.0 24.2 26.0|- -
Tin No 72 21 26 45 35 21 10 47
Mass of Wet Soil (g) 55.96| 46.85 48.27 63.31 55.86| 50.25| 34.78| 29.08
Mass of Dry Soil (g) 37.26] 30.82 31.33 35.09] 29.36] 34.23| 26.90| 22.47
Mass of Moisture (e) 18.70| 16.03 16.94| 28.22| 2650 16.02| 7.88] .61
Moisture Content (%) 50.2 52.0 54.1 80.4 90.3 46.8 29.3 29.4 29.4
PLASTIC LIMIT
35.0 PL= 29.4 %
LIQUID LIMIT
30.0 L= 53.9 %
Proportion Passing 425 um BS Sieve
25.0 P ) 6.4 %
/"‘r’f
E 20.0 . PLASTICITY INDEX
3 - |+ | Pl= 24.5 %
LT ! PLASTIC MODULUS
a i PM= 2366
10.0 ' LINEAR SHRINKAGE
Ls= 11.4 %
5.0
GROUP SYMBOL (USC SYSTEM)
0.0 L MH
50.2 52.0 54.1 80.4 90.3 46.8
Moisture Content (%)
Tested By: LUCAS Date Reported: 19.12.2012 Checked: WK




Geotechnical & Geophysical Investigations

Isiolo-Nanyuki-Meru Powerline

PARTICLE SIZE ANALYSIS BS 1377 - 2: 1990

MN20

MESHCOMNSULT EMGINEERING

PROJECT: PROPOSED POWERLIMNE LOCATION MN 20 DATE RECEIVED: 09.12.2012
MATERIAL DESCRIPTION: [SANDY ELASTIC SILT JOB REF: GCL/TGA-342/12 DATE TESTED: 1412 2012
SAMPLED BY: GCL DEPTH: 2.0M SAMPLE Mo.: 1058
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Particle Size [mm]
FINE MEDIUM COARSE ANE MEDIUM COARSE FINE MEDIUM COARSE
CLAY | COBBLES BOULDERS
SILT SAND GRAVEL
TESTED BY: MONICA DATE REPORTED 19.12.2012 CHECKED: WK
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DCP - CBR CORRELATION

MN20

NESHCONSULT ENGINEERING

Project: |PROPOSED POWERLINE Location: EASTERN Test LocatiofMIN 20 Date of Test: |04.12.2012
Site: NANYUKI-ISIOLO-MERU Job No.: GCL/TGA-342/12 Depth: 2.0M Sample No. 1098
No. of Blows
0 20 40 60 80 100 120
DCP TEST RESULTS 0
Penetration
Point Blow | Cum. | Penetration ind
ndex
No. Count | Blows mm
( ) (mm/blow) |
0 0 0 53 50
1 1 1 64 11.0 PR1
2 1 2 70 6.0
3 2 4 77 3.5 100
4 5 9 92 30| €
5 5 14 99 14| £
c
N . s
6 10 24 120 2.1 2 150 PR 2
7 10 34 143 23| =
4]
8 15 49 173 20[ §
- a
9 15 64 199 1.7 200
10 20 84 240 2.1
11 20 104 284 2.2
250 PR3 H—+——F——171+
300
DCP/CBR CORRELATION
Penetration Index Average (mm/blow) Estimated CBR (%)
PR 1 11 19.9
PR 2 2.8 114.7
PR3 21 165.8
Test By: LUCAS Checked: WK




Geotechnical & Geophysical Investigations

Nanyuki -Isiolo -Meru

powerline
ANGLE POINT BEARING CAPACITY
MN20
CALCULATION OF SAFE BEARING CAPACITY: TP MN 20
PROIJECT: PROPOSED POWERLINE |SITE: NANYUKI-ISIOLO-MERU |DATE RECEIVED: 09.12.2012
DEPTH: 2.0M LOCATION: |EASTERN JOB No.: GCL/TGA_342/12
MATERIAL DESCRIPTION: [SANDY ELASTIC SILT Sample No.:
LABORATORY TEST RESULTS
SHEARBOX DENSITY
C(kN/m?) = 23 y (kg/m’) = 1873
o ()= 19 y{kl\l/maj = 18.37
REFERENCE CALCULATIONS RESULTS
Ultimate Bearing Capacity
(s = 1.3cNc + 0.8yZNqg + 0.4y BNy
Bearing Capacity Factors : Meyerhof's Analyses
N= 1393
No=  5.80
Whitlow. R
Basic Soil N = 5 40
Mech. vo '
Tomlinson.
M.J. The Ultimate Bearing Capacity of a Pad Foundation
Foundation
Design & B(m)= 1.0
Construction
Z(m)= 2.0
0= (1.3x23 x 13.93) + (0.8 x 18.37 x 2.0 x 5.80) + (0.4 x 18.37 x 1.0 x 2.40) 605 kN/m’”
The Safe Bearing Capacity of the foundation is : (Fs = 3.0)
q. = 605/3.0 202 kN/m’

Calculations By: B.K.

Checked: WK
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DRY DENSITY / MOISTURE CONTENT RELATIONSHIP

BS 1377 - 4: 1990

MN20

NESHCONSULT ENGINEERING

Project: PROPOSED POWERLINE LOCATION: JEASTERN Depth: 2.0M
Site: NANYUKI-ISIOLO-MERU Job Ref.: GCL/TGA-342/12 Sample No.: 1098
Material Date
Description: [SANDY ELASTIC SILT Sample Ref: |TP MN 20 received: 09.12.2012
Moisture Addition 150cc 200cc 250cc 300cc 350cc 400cc
Mass of Mould+Base+Soil 5606 5740 5841 5877 5830 5752
Mass of Mould+Base 3995 3995 3995 3995 3995 3995
Mass of Compacted Soil 1611 1745 1846 1882 1835 1757
Bulk Density (Kgs/m’) 1611 1745 1846 1882 1835 1757
Tin No. G36 Gbh1 G53 G03 G15 G36
Weight Wet Soil 2571 2743 252.6 274.9 289.9 289.9
Weight of Dry Soil 210.4 220.5 199.7 214.3 222.3 218.6
Weight of Water 46.7 53.8 52.9 60.6 67.6 71.3
Moisture Content (%) 22.2 24.4 26.5 28.3 30.4 32.6
Dry Density (Kgs/m") | 1318 1403 | 1459 1467 1407 1325
1500
1475
1450 A
@ 1425
E
g
= 1400
‘@
[ =4
fa]
> 1375
a
1350
1325
1300 T T T T T T
200 220 240 26.0 280 30.0 320 340
Moisture Content (%)
Maximum Dry Density (Kg/m’): 1470 Optimum Moisture Content (%): 27.4%

Tested By: STEVE

Date Reported: 25.01.2013

Checked By: WK




CHEMICAL ANALYSIS

Angle Point MN20

Depth 2.0m
pH 8.3
Chloride(%) mg/1 0.61
Sulphate (mg/1) 0.002

TP20-21A
Depth 1.9m
pH 7.56
Chloride(%) mg/1 0.010
Sulphate (mg/1) 0.033




ANGLE POINT 20 LOG

JOB REF: GCL/NCE_342/12
MN 20
DEFTH
LEGERD ) MATERIAL DESCRIPTION
I

L0

Grevish Brown SILT with Sand

2.0

Greyish Brown Silty SAND




TEST POINT 20-21 LOG

JOB REF: GCL/NCE_356,/03

MMNIO0 [TP20-21) MN21

LEGEND DI[EI_:I]'H MATERIAL DESCRIPTION

Brownish Red Sandy SILT

1.5

Grey Waethered rockcobhle and
boulder fragments

19




SEGMENT 20

ATTERBERG LIMITS BS 1377 - 2: 1990

MN21
Project: PROPOSED POWERLINE Site / Location: NANYUKI-ISIOLO-MERU Date Received: 09.12.2012
Material Description: |SANDY ELASTIC SILT Job Reference: GCL/TGA-342/12 Sample No.: 1099
Sampled By: GCL Depth: 2.0M Date Tested: 18.12.2012
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 4 5 6 1 2 Av.
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 0.0]- _
Final Gauge Reading (mm) 16.0 18.2 20.1 22.4 24.3 26.0|- -
Tin No 24 12 15 19 34 58 51 14
Mass of Wet Soil (g) 36.07 42.23 31.48 40.61 48.15 43.97 21.05 24.60
Mass of Dry Soil (e 23.41| 27.07 19.90 2532 29.61| 26.73| 15.79| 18.43
Mass of Moisture (e 12.66] 15.16 11.58 15.29| 1854 17.24 5.26 6.17
Moisture Content (%) 54.1 56.0 58.2 60.4 62.6 64.5 33.3 33.5 33.4
PLASTIC LIMIT
35.0 PL= 334 %
LIQUID LIMIT
300 L= 582 %
250 - — Proportion Passing 425 um BS Sieve
| — = 97.7 %
’—"""H-JJ/
w 200 PLASTICITY INDEX
w30,
._g P Pl = 24.8 %
E cp | PLASTIC MODULUS
a PM = 2423
10.0 LINEAR SHRINKAGE
Ls= 11.4 %
5.0 :
|
: GROUP SYMBOL (USC SYSTEM)
0.0 1 MH
54,1 56.0 58.2 60.4 62.6 64.5
Moisture Content (%)
Tested By: LUCAS Date Reported: 19.12.2012 Checked: WK




Geotechnical Soil Investigations Nanyuki-Isiolo -Meru Powerline

PARTICLE SIZE ANALYSIS BS 1377 - 2: 1990

MN21

MESHCOMSULT ENGINEERING

PROJECT: PROPOSED POWERLINE LOCATION MHN 21 DATE RECEIVED: 09.12 2012
MATERIAL DESCRIPTION: | SANDY ELASTIC SILT JOB REF: GCLITGA-342/12 DATE TESTED: 17.12 2012
SAMPLED BY: GCL DEPTH: 2.0M SAMPLE MNo.: 1059
100 - — P WP
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0.002 0.008 0.0z 006 0.2 0§ 20 6.0 20 60 z00
Particle Size [mm}
FINE MEDIUM CDARSE ANE MEDIUM COARSE FIMNE MEDMUM COARSE
CLAY | COBBLES BOULDERS
SILT SAND GRAVEL
TESTED BY: MONICA DATE REPORTED 19.12 2012 CHECKED: WK
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DCP - CBR CORRELATION

MN21

NESHCONSULT ENGINEERING

Project: |PROPOSED POWERLINE Location: EASTERN Test LocatiofMN 21 Date of Test: |06.12.2012
Site: NANYUKI-ISIOLO-MERU Job No.: GCL/TGA-342/12 Depth: 2.0M Sample No. 1099
No. of Blows
] 50 100 150 200 250
DCP TEST RESULTS 0
Point Blow Cum. | Penetration Penetration
No. Count | Blows (mm) Index 1
(mm/blow) |
0 0 0 50 100 PR 1
1 2 2 84 17.0
2 2 4 105 10.5
3 2 5] 128 11.5 200
4 3 9 148 67\ PR 2
5 4 13 165 23| E
6 5 18 180 3.0 E 300
7 5 23 195 30| E
g 5 28 212 34 E
9 5 33 225 2.6 400
10 10 43 239 1.4
11 10 53 255 1.6
12 15 68 270 1.0 c00 PR3
13 15 a3 298 1.9
14 15 o8 320 1.5
15 15 113 345 1.7
16 15 128 368 1.5 600
17 15 143 394 1.7
18 15 158 425 2.1
19 15 173 470 3.0
20 15 188 520 3.3
21 15 203 565 3.0
22 15 218 590 1.7
Average (mm/blow) Estimated CBR (%)
PR 1 13 16.1
PR 2 4.4 64.3
PR 3 1.8 202.0
Test By: LUCAS Checked: WK




Geotechnical & Geophysical Investigations

Nanyuki -Isiolo -Meru

powerline
ANGLE POINT BEARING CAPACITY
MNZ21
CALCULATION OF SAFE BEARING CAPACITY: TP MN 21
PROJECT: PROPOSED POWERLINE |SITE: NANYUKI-ISIOLO-MERU |DATE RECEIVED: 09.12.2012
DEPTH: 2.0M LOCATION: |EASTERN JOB No.: GCL/TGA_342/12

MATERIAL DESCRIPTION: [SANDY ELASTIC SILT Sample No.:
LABORATORY TEST RESULTS
SHEARBOX DENSITY
C(kN/m?) = 23 y (kg/m?) = 1885
o) = 20 y (kN/m?) = 18.49
REFERENCE CALCULATIONS RESULTS
Ultimate Bearing Capacity
s = 1.3cNc + 0.8yZNqg + 0.4y BNy
Bearing Capacity Factors : Meyerhof's Analyses
N-  14.83
Ng= 6.40
Whitlow. R
Basic Soil N = 287
Mech. ¥o '
Tomlinson.
M.J. The Ultimate Bearing Capacity of a Pad Foundation
Foundation
Design & B(m)= 1.0
Construction
Z (m)= 2.0
de=(1.3x 23 x14.83) + (0.8 x 18.49 x 2.0 x 6.40) + (0.4 x 18.49 x 1.0 x 2.87) 654 kN/m’
The Safe Bearing Capacity of the foundation is : (Fs = 3.0)
q. = 654/3.0 218 kN/m’

Calculations By: B.K.

Checked: WK
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DRY DENSITY / MOISTURE CONTENT RELATIONSHIP

BS 1377 -4:1

990

MN21

NESHCONSULT ENGINEERING

Project: PROPOSED POWERLINE LOCATION: |EASTERN Depth: 2.0M
Site: NANYUKI-ISIOLO-MERU Job Ref.: GCL/TGA-342/12 Sample No.: |1099
Material Date
Description: |SANDY ELASTIC SILT Sample Ref: [TP MN 21 received: 09.12.2012
Moisture Addition 200cc 250cc 300cc 350cc 400cc 450cc
Mass of Mould+Base+Soil 5616 5739 5842 5884 5833 5757
Mass of Mould+Base 3995 3995 3995 3995 3995 3995
Mass of Compacted Soil 1621 1744 1847 1889 1838 1762
Bulk Density (Kgs/m’) 1621 1744 1847 1889 1838 1762
Tin No. G16 G27 G39 G45 G08 G1l4
Weight Wet Soil 226.3 262.3 272.0 299.0 297.4 291.7
Weight of Dry Soil 183.4 209.6 214.2 231.6 226.5 2185
Weight of Water 42.9 52.7 57.8 67.4 70.9 73.2
Moisture Content (%) 23.4 25.1 27.0 29.1 31.3 335
Dry Density (Kgs/m’) | 1314 1304 | 1455 1463 1400 1320
1500
1475 4
1450
& 1425 4
E
o
=
> 1400 A
®
[ =
]
> 1375 4
o
1350 A
1325 4
1300 - T T - T
220 240 26.0 280 300 320 340
Moisture Content (%)
Maximum Dry Density (Kg/m’): 1468 Optimum Moisture Content (%): 28.4%

Tested By: STEVE

Date Reported: 25.01.2013

Checked By: WK




CHEMICAL ANALYSIS

Angle Point MN21

Depth 2.0m
pH 8.48
Chloride(%) mg/1 0.78
Sulphate (mg/1) 0.002

TP21-22
Depth 1.8m
pH 8.03
Chloride(%) mg/1 0.013
Sulphate (mg/1) 0.042




ANGLE POINT 21 LOG

DATE: Il.l'j- L1 el ) )
LOGGED BY: LULCAS
MM 21
=
LEGER DIE-IE_';H MATERIAL DESCRIFTION
I

[ark Brown Elastic SILT with Sand

2.0




TEST POINT 21-22 LOG

DATE:

23- 28022013

LOGGED EY:

STEVE

MNZ1([TP21-2Z)MNZIZ

LEGEMD

DEFTH
[m]

MATERIAL DESCRIPTIOMN

15

Brownish Red Sandy SILT

1B




SEGMENT 21

ATTERBERG LIMITS BS 1377 - 2: 1990

MN22
Project: PROPOSED POWERLINE Site / Location: NANYUKI-ISIOLO-MERU Date Received:  |09.12.2012
Material Description: |CLAYEY GRAVEL WITH SAND [Job Reference: GCL/TGA-342/12 Sample No.: 1100
Sampled By: GCL Depth: 2.0M Date Tested: 18.12.2012
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 4 5 6 1 2 |Aw
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 0.0l- _
Final Gauge Reading (mm) 16.3 18.2 20.0 22.1 24.2 26.0]- -
Tin No 21 3 54 62 52 35 22 18
Mass of Wet Soil (g) 53.11| 48.82 50.50 56.68| 66.27| 55.12| 30.59| 32.92
Mass of Dry Soil (e) 39.25| 35.61 36.34 40.14| 46.21| 37.86| 25.41| 27.30
Mass of Moisture (e) 13.86| 13.21 14.16 16.54| 20.06| 17.26 5.18 5.62
Moisture Content (%) 35.3 37.1 39.0 41.2 43.4 45.6 20.4 20.6 20.5
PLASTIC LIMIT
35.0 PL= 20.5 %
LIQUID LIMIT
300 L=  388%
Proportion Passing 425 pm BS Sieve
25.0
P = 2IT%
,——""Aﬁf
© 200 PLASTICITY INDEX
. —
= T . Pl= 18.3 %
[11] /
& 150 PLASTIC MODULUS
L]
=) PM = 599
100 LINEAR SHRINKAGE
LS = 8.6 %
5.0
GROUP SYMBOL (USC SYSTEM)
0.0 5 GC
35.3 37.1 39.0 41.2 43.4 45.6
Moisture Content (%)
Tested By: LUCAS Date Reported:  19.12.2012 Checked: WK




TP22-23A

NESHCONSULT ENGINEERING

Project: NANYUKI ISIOLO MERU POW Site / Location: MN22 (TP22-23A)MN23 Date Received:  |06.03.2013
Material Description: |Clayey GRAVEL Job Reference: GCL/NAS-356/13 Sample No.: 1201
Sampled By: GEQ CON Depth: 2.0M Date Tested: 20.03.2013
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 4 5 6 1 2 |Aw.
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 0.0]- -
Final Gauge Reading (mm) 16.3 18.2 20.0 22.1 24.3 26.0|- -
Tin No 35 27 19 8 26 36 29 58
Mass of Wet Soil (g) 36.05| 30.47 32.51 39.16| 37.48| 40.52( 23.58( 2898
Mass of Dry Soil (g) 26.47| 22.03 23.14| 27.50| 2592 27.60( 19.14| 23.47
Mass of Moisture (&) 9.58 8.44 .37 11.66| 11.56| 12.32 4.44 5.43
Moisture Content (%) 36.2| 383 40.5 42.4| 446| 468 232 234 233
PLASTIC LIMIT
350 PL=  233%
LIQUID LIMIT
30.0 L= 404
Proportion Passing 425 pm BS Sieve
25.0 — - 148%
" | PLASTICITY INDEX
B 200 =
5 - Pl= 171 %
%’ 50 | PLASTIC MODULUS
2 I PM = 253
100 : LINEAR SHRINKAGE
| 1S = 7.9 %
5.0 |
| GROUP SYMBOL [USC SYSTEM)
0.0 L GC
36.2 383 405 424 446 468

Moisture Content (%)




Geotechnical & Geophysical Investigations

Isiolo-Nanyuki-Meru Powerline

PARTICLE SIZE ANALYSIS BS 1377 - 2: 1990

MN22

NESHCOMNSULT ENGIMEERING

PROJECT: PROPOSED POWERLINE LOCATION MM 22 DATE RECEIVED: 09.12 2012
MATERIAL DESCRIPTION: | CLAYEY GRAVEL WITH SAND JOB REF: GCLTGA-342/12 DATE TESTED: 17.12 2012
SAMPLED BY: GCL DEPTH: 2.0M SAMPLE Mo.: 1100
100 - /,- DN
. /
. /
A P
i“ 7
o
50
H /|
E “ _....-.—-b—"'"'"'rrdr'f
E 30 e e | ¥
20
10
L1}
0.002 0.006 0.0z 0.06 0.2 0.6 20 6.0 0 &0 200
Particle Size (mim)
FINE MEDIUM CDARSE AMNE MEDIUM COARSE FME MEDUM COARSE
CLAY | COBBLES BOULDERS
SILT SAND GRAVEL
TESTED BY: MONICA CHECKED: WK

DATE REPORTED 19.12 2012




Geotechnical & Geophysical Investigations

Isiolo-Nanyuki-Meru Powerline

304

TP22-23A

MESHCONSULT ENGINEERING

PROJECT: NAMNYUKI 1ISIOLO MERU POWERLINE LOCATION MN22(TP22-23A)MMN23 DATE RECEIVED: 09.02.2013
MATERIAL DESCRIPTION: | CLAYEY GRAVEL JOB REF: GCL/NAS-355/13 DATE TESTED: 14.03 2013
SAMPLED BY: GEOCON LIMITED DEPTH: 2.0M SAMPLE No.: 1201
100 — /—A—.
ag /
g0 /
F T0
4 60 "/
&
2 Pl
'E s0 /
% 40 /
& 30
20
10 Ll
0
0.002 0.006 0.02 0.06 02 06 20 6.0 20 &0 200
Particle Size (mm)
FINE MEDHLIM COARSE FIME MEDIUM |CDAHSE FINE MEDIUM COARSE
CLAY ST SAND GRAVEL COBBLES BOULDERS




DCP - CBR CORRELATION

MN22

NESHCONSULT ENGINEERING

Project: |PROPOSED POWERLINE Location: EASTERN Test LocationMN 22 Date of Test: |04.12.2012
Site: NANYUKI-ISIOLO-MERU Job No.: GCL/TGA-342/12 Depth: 2.0M Sample No. 1100
No. of Blows
0 20 40 80 100
DCP TEST RESULTS 0
Point Blow | Cum. | Penetration Per::tdr::(ion
No. Count | Blows (mm) (mm/blow) |
0 0 0 50 50
1 1 1 65 15.0
2 1 2 98 33.0 PR1
3 2 4 105 3.5 100
4 5 9 118 2.6 E
5 s| 14 127 1.8 .E- PR 2
6 10 24 149 2.2 % 150
7 10 34 164 1.5) &
8 15 49 177 0.9 § )
9 20 69 194 0.9 - 200 PR3
10 25 04 209 0.6 e
250
300

DCP/CBR CORRELATION

Penetration Index Average (mm/blow) Estimated CBR (%)
PR 1 24 7.3
PR 2 2.6 126.1
PR 3 0.8 570.2
Test By: LUCAS Checked: WK




Geotechnical & Geophysical Investigations

Nanyuki -Isiolo -Meru

powerline
ANGLE POINT BEARING CAPACITY
MN22
CALCULATION OF SAFE BEARING CAPACITY: TP MN 22
PROIJECT: PROPOSED POWERLINE |SITE: NANYUKI-ISIOLO-MERU |DATE RECEIVED: 09.12.2012
DEPTH: 2.0M LOCATION: |EASTERN JOB No.: GCL/TGA_342/12
MATERIAL DESCRIPTION: |CLAYEY GRAVEL WITH SAND Sample No.: 1100
LABORATORY TEST RESULTS
SHEARBOX DENSITY
C(kN/m?) = 30 y (kg/m?) = 2020
o ()= 24 y (kN/m°) = 19.82
REFERENCE CALCULATIONS RESULTS
Ultimate Bearing Capacity
(s = 1.3cNc + 0.8yZNqg + 0.4y BNy
Bearing Capacity Factors : Meyerhof's Analyses
N_= 19.32
Ng= 9.60
Whitlow. R
Basic Soil N - 572
Mech. v :
Tomlinson.
M.J. The Ultimate Bearing Capacity of a Pad Foundation
Foundation
Design & B(m)= 1.0
Construction
Z (m)= 2.0
g:=(1.3%30x19.32) + (0.8 x 19.82 x 2.0 x 9.60) + (0.4 x 19.82 x 1.0 x 5.72) 1103 kN/m’
The Safe Bearing Capacity of the foundation is : (Fs = 3.0)
q.=1103/3.0 368 kN/m’

Calculations By: B.K.

Checked: WK
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Geotechnical & Geophysical Investigations

Nanyuki -Isiolo -Meru

powerline
TP22-23A
CALCULATION OF SAFE BEARING CAPACITY: MN22 (TP22-23A) MN23
PROJECT: PROPOSED POWERLINE SITE: NANYUKI-ISIOLO-MERU |DATE RECEIVED: 06.03.2013
DEPTH: 1.6M LOCATION: |EASTERM JOB No.: GCL/NC_356/03
MATERIAL DESCRIPTION: CLAYEY GRAVEL Sample No.: 1201
LABORATORY TEST RESULTS
SHEARBOX DENSITY
ClkN/m’) = 28 y (kg/m’) = 2054
o) = 22 y (kN/m’) = 20.15
REFERENCE CALCULATIONS RESULTS
Ultimate Bearing Capacity
g = 1.3cNc + 0.8yZNg + 0.4y BNy
Bearing Capacity Factors : Meyerhof's Analyses
N=  16.38
Ng=  7.82
Whitlow. R Basic N 107
Soil Mech. i ’
Tomlinson. M.J.
Foundation  |The Ultimate Bearing Capacity of a Pad Foundation
Design &
Construction B(m)= 1.0
Z (m)= 1.6
g:= (1.3 X 28 x 16.88) + (0.8 x 20.15 x 1.6 x 7.82) + (0.4 x 20.15 x 1.0 x 4.07) 849 kN/m’
The Safe Bearing Capacity of the foundation is : (Fs = 3.0)
q. = 849/3.0 283 kN/m’

307

Calculations By: B.K.

Checked: WK




DRY DENSITY / MOISTURE CONTENT RELATIONSHIP

BS 1377 - 4: 1990

MN22

NESHCONSULT ENGINEERING

Project: PROPOSED POWERLINE LOCATION: |EASTERN Depth: 2.0M
Site: NANYUKI-ISIOLO-MERU Job Ref.: GCL/TGA-342/12 Sample No.: |1100
Material Date
Description: |CLAYEY GRAVEL WITH SAND Sample Ref: |[TP MIN 22 received: 09.12.2012
Meoisture Addition 100cc 150cc 200cc 250cc 300cc 350cc
Mass of Mould+Base+Soil 5742 5870 5979 6026 5982 5909
Mass of Mould+Base 3995 3995 3995 3995 3995 3995
Mass of Compacted Soil 1747 1875 1934 2031 1987 1914
Bulk Density (Kgs/mj) 1747 1875 1984 2031 1987 1914
Tin No. G04 Gle G39 G51 G11 G43
Weight Wet Soil 250.1 261.8 276.6 303.8 2753 296.1
Weight of Dry Soil 2173 2234 231.7 249.8 2224 235.6
Weight of Water 32.8 38.4 44.9 54.0 52.9 60.5
Moisture Content (%) 15.1 17.2 19.4 21.6 23.8 25.7
Dry Density (Kgs/m") | 1518 1600 1662 | 1670 1605 1523
1700
1675 =
1650
= 1625 4
£
()]
=
= 1600 |
k7
=
<]
= 1575
[a}
1550 A
1525
1500 T - T T T
14.0 16.0 18.0 200 220 240 26.0
Moisture Content (%)
Maximum Dry Density (Kg/m’): 1675 Optimum Moisture Content (%): 20.6%

Tested By: STEVE

Date Reported: 25.01.2013

Checked By: WK




CHEMICAL ANALYSIS

Angle Point MN22

Depth 2.0m
pH 6.9
Chloride(%) mg/1 -
Sulphate (mg/1)

TP22-23A
Depth 2.0m
pH 7.51
Chloride(%) mg/1 0.006
Sulphate (mg/1) 0.026

TP22-23B
Depth 1.8m
pH 7.17
Chloride(%) mg/1 0.005

Sulphate (mg/1)




ANGLE POINT 22 LOG

PROJECT: NANYUKI-1S 10 L0 - MERL POWERLINE
SITE: NANYUKL-1%10L0-MERL
MN 22
SCALE LEGEND ”'E"I';EH MATERIAL DESCRIFTION
m
Greyvish Brown Silty SAND
0.3
05
Brown Lateritic GRAVEL
1 L0
15
2
a5




SEGMENT

22

ATTERBERG LIMITS BS 1377 - 2: 1990

MN23
Project: PROPOSED POWERLINE Site / Location: NANYUKI-ISIOLO-MERU Date Received:  [09.12.2012
Material Description: |SANDY LEAN CLAY Job Reference: GCL/TGA-342/12 Sample No.: 1101
Sampled By: GCL Depth: 2.0M Date Tested: 18.12.2012
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 4 5 6 1 2 |Aw.
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 0.0|- -
Final Gauge Reading (mm) 16.2 18.0 20.1 22.3 24.1 26.2|- -
Tin No 45 15 77 18 24 36 22 11
Mass of Wet Soil (g 43.70| 33.58 28.92 36.73| 44.84| 46.14| 23.04] 17.43
Mass of Dry Soil (g) 31.62| 23.97 20.32 25.42| 30.63| 31.06| 18.21] 13.76
Mass of Moisture (g) 12.08 9.61 8.60 11.31| 14.21| 15.08 4.83 3.67
Moisture Content (%) 38.2 40.1 42.3 44.5 46.4 48.6 26.5 26.7 26.6
PLASTIC LIMIT
35.0 PL= 26.6 %
LIQUID LIMIT
300 L= 419%
250 - — Proportion Passing 425 pum BS Sieve
| —1 = 97.4 %
‘——"'—'_FJ/
% 200 . PLASTICITY INDEX
@ 20,
'-g //r/‘ i Pl = 15.3 %
[ ; PLASTIC MODULUS
a i PM= 1490
10.0 1 LINEAR SHRINKAGE
Ls= 71 %
5.0
GROUP SYMBOL (USC SYSTEM)
0.0 ' cL
38.2 40.1 42.3 44.5 46.4 A8.6
Moisture Content (%)
Tested By: LUCAS Date Reported: 19.12.2012 Checked: WK




Geotechnical & Geophysical Investigations

Isiolo-Nanyuki-Meru Powerline

PARTICLE SIZE ANALYSIS BS 1377 - 2: 1990

MN23

MESHCOMNSULT EMGINEERING

PROJECT: PROPOSED POMWERLIMNE LOCATION MN 23 DATE RECEIVED: 09.12.2012
MATERIAL DESCRIPTION: [SANDY LEAN CLAY JOB REF: GCL/TGA-342/12 DATE TESTED: 17.12.2012
SAMPLED BY: GCL DEPTH: 2.0M SAMPLE Mo.: 1101
100 - T -
,_-—ﬁ—'_".-'_'_‘-._' |
&0 ==
ED
E 70
%’ 60
o
50
=
g w
]
E
&
20
10
1]
0.002 0.008 0.0z 006 0.2 0 20 6.0 0 &0 200
Particle Size [mm]
FINE MEDIUM COARSE ANE MEDIUM COARSE FIMNE MEDIUM COARSE
CLAY | COBBLES BOULDERS
SILT SAND GRAVEL
TESTED BY: MONICA DATE REPORTED 19.12 2012 CHECKED: WK
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DCP - CBR CORRELATION

MN23

NESHCONSULT ENGINEERING

Project: |PROPOSED POWERLINE Location: EASTERN Test LocatiofMN 23 Date of Test: |04.12.2012
Site: NANYUKI-ISIOLO-MERU Job No.: GCL/TGA-342/12 Depth: 2.0M Sample No. 1101
No. of Blows
0 50 100 150 200
DCP TEST RESULTS 0
Penetration
Peoint Blow | Cum. | Penetration ind
ndex
No. Count | Blows mm
( ) {(mm/blow) | 50
0 0 0 50 PR 1
1 1 1 70 20.0
100
2 2 3 88 9.0
3 2 5 104 8.0
4 5 10 115 22| § 190
5 3 18 140 31| £
c
5 o
6 10 28 178 3.8 2 00 —— PR 2
7 10 38 207 29| =
4]
8 15 53 250 29| §
] a 250
9 20 73 280 1.5
10 20 a3 340 3.0
11 40 133 360 0.5 300
12 40 173 370 0.3
PR3
350 \\_:__
400
DCP/CBR CORRELATION
Penetration Index Average (mm/blow) Estimated CBR (%)
PR1 12 17.8
PR 2 43 66.2
PR3 0.4 1384.7
Test By: LUCAS Checked: WK




Geotechnical & Geophysical Investigations

Nanyuki -Isiolo -Meru

powerline
ANGLE POINT BEARING CAPACITY
MN23
CALCULATION OF SAFE BEARING CAPACITY: TP MN 23
PROIJECT: PROPOSED POWERLINE |SITE: NANYUKI-ISIOLO-MERU |DATE RECEIVED: 09.12.2012
DEPTH: 2.0M LOCATION: |EASTERN JOB No.: GCL/TGA_342/12
MATERIAL DESCRIPTION: |SANDY LEAN CLAY Sample No.: 1101
LABORATORY TEST RESULTS
SHEARBOX DENSITY
C(kN/m?) = 23 y(kg/m®) = 1866
o()= 21 y (kN/m’) = 1831
REFERENCE CALCULATIONS RESULTS
Ultimate Bearing Capacity
s =1.3cNc + 0.8yZNqg + 0.4y BNy
Bearing Capacity Factors : Meyerhof's Analyses
N=  15.81
N,=  7.07
Whitlow. R
Basic Soil N = 3.42
Mech. vo '
Tomlinson.
M.J. The Ultimate Bearing Capacity of a Pad Foundation
Foundation
Design & B(m)= 1.0
Construction
Z (m)= 2.0
q;=(13%x23x15.81)+(0.8x18.31x2.0x7.07) + (0.4 x 18.31x 1.0 x 3.42) 705 kN/mZ
The Safe Bearing Capacity of the foundation is : (Fs = 3.0)
q.=705/3.0 235 kN/m’

Calculations By: B.K.

Checked:

WK
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DRY DENSITY / MOISTURE CONTENT RELATIONSHIP

BS 1377 - 4: 1990

MN23

NESHCONSULT ENGINEERING

Project: PROPOSED POWERLINE LOCATION: |EASTERN Depth: 2.0M
Site: NANYUKI-ISIOLO-MERU Job Ref.: GCL/TGA-342/12 Sample No.: |1101
Material Date
Description: [SANDY LEAN CLAY Sample Ref: |[TP MN 23 received: 09.12.2012
Moisture Addition 250cc 300cc 350cc 400cc 450cc 500cc
Mass of Mould+Base+Soil 5573 5712 5822 5866 5805 5711
Mass of Mould+Base 3995 3995 3995 3995 3995 3995
Mass of Compacted Soil 1578 1717 1827 1871 1810 1716
Bulk Density (Kgs/m") 1578 1717 1827 1871 1810 1716
Tin No. G59 G64 G29 G34 G47 G42
Weight Wet Soil 2133 2241 2459 266.9 267.8 278.2
Weight of Dry Soil 169.3 174.8 188.6 201.3 198.7 203.5
Weight of Water 44.0 49.3 57.3 65.6 69.1 74.7
Meoisture Content (%) 26.0 28.2 30.4 32.6 34.8 36.7
Dry Density (Kgs/m") | 1252 1339 1901 | 1411 1343 | 1255
1425
1400 -
1375
@ 1350 4
£
2
= 1325 -
‘a
c
fa]
> 1300 -
=}
1275
1250 A
1225 T T T T T T
240 26.0 280 300 320 340 360 380
Moisture Content (%)

Maximum Dry Density (Kg/m’): 1418 Optimum Moisture Content (%):  31.6%

Tested By: STEVE Date Reported: 25.01.2013 Checked By: WK




CHEMICAL ANALYSIS

Angle Point MN23

Depth 2.0m
pH 8.22
Chloride(%) mg/1 0.53
Sulphate (mg/1) 0.001

TP23-24A
Depth 1.2m
pH 7.65
Chloride(%) mg/1 0.006
Sulphate (mg/1) 0.020

TP23-24B
Depth 1.2m
pH 6.97
Chloride(%) mg/1 0.008
Sulphate (mg/1) 0.018




ANGLE POINT 23 LOG

JOB REF: GCL/NCE_342/12
MN 23
LEGERD ”'E'IEEH MATERIAL DESCRIPTION

0.7

Grevish Brown SILT with Samd

2.0

Brown Lateritic GRAVEL




SEGMENT 23

ATTERBERG LIMITS BS 1377 - 2: 1990

MN24
Project: PROPOSED POWERLINE Site / Location: NANYUKI-ISIOLO-MERU Date Received:  |09.12.2012
Material Description: [SILTY GRAVEL WITH SAND  |Job Reference: GCL/TGA-342/12 Sample No.: 1102
Sampled By: GCL Depth: 1.0M Date Tested: 18.12.2012
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 4 5 6 1 2 |Av.
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 0.0l- _
Final Gauge Reading (mm) 16.2 18.1 20.0 22.2 24.1 26.2|- -
Tin No 32 64 53 28 23 16 49 12
Mass of Wet Soil (e 33.73| 2894 31.31 36.14| 42.28| 33.20| 18.17| 20.87
Mass of Dry Soil (e 23.74| 20.07 21.38 2432 28.09| 2188 14.31] 1641
Mass of Moisture (e 9.99 8.87 9,93 11.82( 14.19| 11.43 3.86 4.46
Moisture Content (%) 421 442 46.4 48.6 50.5 52.3 27.0 27.2 27.1
PLASTICLIMIT
35.0 PL= 27.1 %
LIQUID LIMIT
30.0 L= 462 %
Proportion Passing 425 pum BS Sieve
25.0 —
L — = 37.4 %
_.--""""F‘r—'_'-‘d‘-‘
% 200 PLASTICITY INDEX
8 30,
E /’—_F'dd_...—"""_' Pl = 19.1 %
[ PLASTIC MODULUS
2 PM= 715
100 ' LINEAR SHRINKAGE
|
! LS= 9.3 %
5.0 ;
| GROUP SYMBOL (USC SYSTEM)
0.0 y GM
42.1 442 46.4 48.6 50.5 52.3
Moisture Content (%)

Tested By: LUCAS Date Reported: 19.12.2012 Checked: WK




Geotechnical & Geophysical Investigations

Isiolo-Nanyuki-Meru Powerline

PARTICLE SIZE ANALYSIS BS 1377 - 2: 1990

MN24

MESHCOMSULT ENGINEERING

PROJECT: PROPOSED POMWERLIME LOCATION MN 24 DATE RECEIVED: 09.12.2012
MATERIAL DESCRIPTION: | SILTY GRAVEL WITH SAND JOB REF: GCL/TGA-342/12 DATE TESTED: 17.12.2012
SAMPLED BY: GCL DEPTH: 1.0M SAMPLE Mo.: 1102
100 /H_H
. /
ED I/
g 70
% 60
o
50
- /
g w
]
E Liml
&
20
10
1]
0.002 0.005 0.0z 006 0.2 0.8 20 .0 20 &0 200
Particle Size [mm}
FINE MEDIUM COARSE ANE MEDIUM COARSE FIME MEDIUM COARSE
CLAY | COBBLES BOULDERS
SILT SAND GRAVEL
TESTED BY: MWMIOKNICA DATE REPORTED 19.12 2012 CHECKED: WK
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DCP - CBR CORRELATION

MN24

NESHCONSULT ENGINEERING

Project: |[PROPOSED POWERLINE Location: EASTERN Test LocatiofMIN 24 Date of Test: |04.12.2012
Site: NANYUKI-ISIOLO-MERU Job No.: GCL/TGA-342/12 Depth: 1.0M Sample No. 1102
No. of Blows
20 40 60 80 100 120
DCP TEST RESULTS 0
Penetration
Point Blow | Cum. | Penetration
N c ¢ | B ( ) Index
o. oun ows mm
(mm/blow) | 50
0 0 0 90
1 1 1 108 18.0
100
2 2 3 130 11.0 PR 1
3 5 8 160 6.0
4 5 13 184 4.8| § 150
5 5 18 203 38| £
c
6 10 28 234 3.1 8 200
1]
7 10 38 258 24 =
] \ PR 2
3 15 53 201 221 §
_ a 250
9 15 68 316 1.7
10 20 28 328 0.6
11 20 108 341 0.7 300 \ PR3 T T T TTTT]
350
400
DCP/CBR CORRELATION
Penetration Index Average (mm/blow) Estimated CBR (%)
PR 1 14 14.6
PR 2 4.5 62.5
PR3 1.1 379.3
Test By: LUCAS Checked: WK




Geotechnical & Geophysical Investigations

Nanyuki -Isiolo -Meru

powerline
ANGLE POINT BEARING CAPACITY
MN24
CALCULATION OF SAFE BEARING CAPACITY: TP MN 24
PROIJECT: PROPOSED POWERLINE |SITE: NANYUKI-ISIOLO-MERU |DATE RECEIVED: 09.12.2012
DEPTH: 1.0M LOCATION: [EASTERN JOB No.: GCL/TGA_342/12
MATERIAL DESCRIPTION: |SILTY GRAVEL WITH SAND Sample No.:
LABORATORY TEST RESULTS
SHEARBOX DENSITY
C(kN/m?) = 29 y(kg/m?) = 1980
8 ()= 22 y (kN/m’) = 19.43
REFERENCE CALCULATIONS RESULTS
Ultimate Bearing Capacity
(s = 1.3cNc + 0.8yZNqg + 0.4y BNy
Bearing Capacity Factors : Meyerhof's Analyses
N= 16.88
Ny=  7.82
Whitlow. R
Basic Soil N = 4.07
Mech. Yo '
Tomlinson.
M.J. The Ultimate Bearing Capacity of a Pad Foundation
Foundation
Design & B(m)= 1.0
Construction
Z (m)= 1.0
g;=(1.3x29x 16.88) + (0.8 X 19.43 x 1.0 x 7.82) + (0.4 x 19.43 x 1.0 x 4.07) 790 kN/m’
The Safe Bearing Capacity of the foundation is : (Fs = 3.0)
a.=790/3.0 263 kN/m’

Calculations By: B.K.

Checked: WK
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DRY DENSITY / MOISTURE CONTENT RELATIONSHIP

BS 1377 - 4: 1990

MN24

NESHCONSULT ENGINEERING

Project: PROPOSED POWERLINE LOCATION: |EASTERN Depth: 1.0M
Site: NANYUKI-ISIOLO-MERU Job Ref.: GCL/TGA-342/12 Sample No.: |1102
Material Date
Description: |SILTY GRAVEL WITH SAND Sample Ref: |TP MN 24 received: 09.12.2012
Moisture Addition 150cc 200cc 250cc 300cc 350cc 400cc
Mass of Mould+Base+Soil 5705 5841 5949 5969 5922 5837
Mass of Mould+Base 3995 3995 3995 3995 3995 3995
Mass of Compacted Soil 1710 1846 1954 1974 1927 1842
Bulk Density (Kgs/m") 1710 1846 1954 1974 1927 1842
Tin No. G52 G22 G43 G07 G18 G25
Weight Wet Soil 276.1 275.9 304.7 300.6 266.9 282.2
Weight of Dry Soil 231.2 226.9 246.3 239.5 209.7 218.6
Weight of Water 449 49.0 584 61.1 57.2 63.6
Meoisture Content (%) 19.4 216 23.7 25.5 27.3 29.1
Dry Density (Kgs/m") | 1432 1518 1579 | 1573 1514 | 1427
1600
1575
1550
@ 1525 4
£
2
= 1500 -
‘W
=
fa]
> 1475
o
1450
1425
1400 T T T T T
18.0 20.0 220 240 26.0 280 300
Moisture Content (%)
Maximum Dry Density (Kg/m’): 1592 Optimum Moisture Content (%): 24.4%

Tested By: STEVE

Date Reported: 25.01.2013

Checked By: WK




CHEMICAL ANALYSIS

Angle Point MN24

Depth 1.0m
pH 8.08
Chloride(%) mg/1 0.39
Sulphate (mg/1) 0.001

TP24-25A
Depth 0.8m
pH 8.11
Chloride(%) mg/1 0.011
Sulphate (mg/1) 0.042




ANGLE POINT 24 LOG

DATE: fos - i 12 20012

LOMyGED BY: LLCAS

MN 24

.
LEGER DIE-I:'l:er MATERIAL DESCRIFTIHIN
I

Dark Grey Silty SAKD
.2

Brown Lateritic LRAVEL

1.0

2.0




TEST POINT 24-25 LOG

[m]

JOB REF: GCL/NCE_356,03
MNZ4 [TP2Z4-25) MN25
Lecenn |EFTH MATERIAL DESCRIPT ION

0.3

Grey ROCE Boulder and
cobble fractions




SEGMENT 24

ATTERBERG LIMITS BS 1377 - 2: 1990

MN25
Project: PROPOSED POWERLINE Site / Location: NANYUKI-ISIOLO-MERU Date Received:  [00.12.2012
Material Description: [SILTY GRAVEL WITH SAND  |Job Reference: GCL/TGA-342/12 Sample No.: 1103
Sampled By: GCL Depth: 1.eM Date Tested: 18.12.2012
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 4 5 6 1 2 |Aw
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 0.0l- _
Final Gauge Reading (mm) 16.2 18.1 20.0 223 24.0 26.1]- -
Tin No 6 16 72 53 57 66 71 5
Mass of Wet Soil (g) 36.68| 40.56 36.96 4479] 46.36| 57.49| 3050 2854
Mass of Dry Soil (g 25.37| 27.63 24.83 29.72| 30.40| 37.26] 2236 2089
Mass of Moisture (e) 11.31| 12.93 12.13 15.07| 15.96| 20.23 8.14 7.65
Moisture Content (%) 446 46.8 489 50.7 52.5 54.3 36.4 36.6 36.5
PLASTIC LIMIT
35.0 PL= 36.5 %
LIQUID LIMIT
30.0 LL= E 9,
Proportion Passing 425 pm BS Sieve
25.0 // i} 27.9%
| PLASTICITY INDEX
W 20.0
S |+ Pl = 12.2 %
% 150 al PLASTIC MODULUS
E PM = 340
10.0 : LINEAR SHRINKAGE
i LS= 5.7 %
5.0 I
i GROUP SYMBOL (USC SYSTEM)
0.0 L GM
44.6 46.8 48.9 50.7 52.5 54.3
Moisture Content (%)
Tested By: LUCAS Date Reported: 19.12.2012 Checked: WK




Geotechnical & Geophysical Investigations Isiolo-Nanyuki-Meru Powerline

PARTICLE SIZE ANALYSIS BS 1377 - 2: 1990

MN25

MESHCOMSULT EMGINEERING

PROJECT: PROPOSED POMWERLINE LOCATION MHN 25 DATE RECEIVED: 08.12 2012
MATERIAL DESCRIPTION: | 31LTY GRAWVEL WITH SAND JOB REF: GCLTEA-342/12 DATE TESTED: 17.12 2012
SAMPLED BY: GCL DEPTH: 1.6M SAMPLE MNo.: 1103
100 /,—A—A—A—A—A
] /
ED
g 70
% " P
o
50
H pd
c 40
- —
E
£ /'_,_..&-"F'
20 -
10
1]
0.002 0.006 0.0z D06 032 0.6 10 0 0 &0 200
Particle Size [mm)
FINE MEDIUM CDARSE ANE MEDIUM COARSE HME MEDIUM COARSE
CLAY | COBBLES BOULDERS
SILT SAND GRAVEL
TESTED BY: MONICA DATE REPORTED 19.12. 2012 CHECKED: WK
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DCP - CBR CORRELATION

MN25

NESHCONSULT ENGINEERING

Project: |PROPOSED POWERLINE Location: EASTERN Test LocatioMN 25 Date of Test: [04.12.2012
Site: NANYUKI-ISIOLO-MERU Job No.: GCL/TGA-342/12 Depth: 1.6M Sample No. 1103
No. of Blows
0 20 40 60 80 100 120
DCP TEST RESULTS 0
Penetration
Point Blow | Cum. | Penetration Ind
ndex
No. Count | Blows mm
( ) (mm/blow) |
0 0 0 70 50
1 a5 12.5 r
2 5 113 3.6 \ PR1
3 10 17 148 35 100
4 10 27 150 02| E
£
5 10 37 170 2.0 -E- PR 2
6 15 52 199 19| 8 150 .
7 20 72 230 16| £
u
8 25 97 255 10| §
o
200
PR 3
250 <
300
DCP/CBR CORRELATION
Penetration Index Average (mm/blow) Estimated CBR (%)
PR 1 12.5 16.9
PR 2 34 89.5
PR 3 1.5 255.0
Test By: LUCAS Checked: WK




Geotechnical & Geophysical Investigations

Nanyuki -Isiolo -Meru

powerline
ANGLE POINT BEARING CAPACITY
MN25
CALCULATION OF SAFE BEARING CAPACITY: TP MN 25
PROIJECT: PROPOSED POWERLINE |SITE: NANYUKI-ISIOLO-MERU |DATE RECEIVED: 09.12.2012
DEPTH: 1.6M LOCATION: |EASTERN JOB No.: GCL/TGA_342/12
MATERIAL DESCRIPTION: |SILTY GRAVEL WITH SAND Sample No.:
LABORATORY TEST RESULTS
SHEARBOX DENSITY
C(kN/m?) = 28 y(kg/m’) = 2054
o()= 22 y (kN/m’) = 20.15
REFERENCE CALCULATIONS RESULTS
Ultimate Bearing Capacity
(s = 1.3cNc + 0.8yZNqg + 0.4y BNy
Bearing Capacity Factors : Meyerhof's Analyses
N=  16.88
N,=  7.82
Whitlow. R
Basic Soil N = 4.07
Mech. vo '
Tomlinson.
M.J. The Ultimate Bearing Capacity of a Pad Foundation
Foundation
Design & B(m)= 1.0
Construction
Z (m)= 1.6
0= (1.3 x 28 x 16.88) + (0.8 x 20.15 x 1.6 X 7.82) + (0.4 x 20.15 x 1.0 x 4.07) 849 kN/m’*
The Safe Bearing Capacity of the foundation is : (Fs = 3.0)
q. = 849/3.0 283 kN/m’

Calculations By: B.K.

Checked: WK
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DRY DENSITY / MOISTURE CONTENT RELATIONSHIP

BS 1377 - 4: 1990

MN25

NESHCONSULT ENGINEERING

Project: PROPOSED POWERLINE LOCATION: |EASTERN Depth: 1.6M
Site: NANYUKI-ISIOLO-MERU Job Ref.: GCL/TGA-342/12 Sample No.: |1103
Material Date
Description: |SILTY GRAVEL WITH SAND Sample Ref: |[TP MN 25 received: 09.12.2012
Moisture Addition 150cc 200cc 250cc 300cc 350cc 400cc
Mass of Mould+Base+Soil 5780 5908 6013 6063 6023 5945
Mass of Mould+Base 3995 3995 3995 3995 3995 3995
Mass of Compacted Soil 1785 1913 2018 2068 2028 1950
Bulk Density (KES/mj] 1785 1913 2018 2068 2028 1950
Tin No. G12 G49 G19 G46 G34 G25
Weight Wet Soil 258.1 282.8 285.1 306.5 322.2 320.9
Weight of Dry Soil 214.7 2316 229.4 242.3 250.9 2457
Weight of Water 43.4 51.2 55.7 64.2 71.3 75.2
Moisture Content (%) 20.2 22.1 24.3 26.5 28.4 30.6
Dry Density (Kgs/m”) | 1485 | 1567 1624 1635 1579 1493
1700
1675
1650
1625 4
£ 1600
2
= 1575
B
c
& 1550 -
P
O 4525 |
1500 A
1475
1450 T T T T T T
180 200 220 240 260 280 300 320
Moisture Content (%)
Maximum Dry Density (Kg/m’): 1638 Optimum Moisture Content (%): 25.4%

Tested By: STEVE

Date Reported: 25.01.2013

Checked By: WK




CHEMICAL ANALYSIS

Depth
pH
Chloride(%) mg/1

Sulphate (mg/1)

Angle Point MN25
1.6m
8.33
0.69

0.002




ANGLE POINT 25 LOG

PROJ]ECT: KAKYUKL- 15 L MERD POWERLIKE
SITE: RANYURL- 15 WL ME R
MN 25
By
SCALE LEGENDY mi'l EH: MATERIAL DESCRIFT 10K
it
L]
ark Brown Silty SAKD
5
.6
1
Dark Brown Lateritic GRAVEL
15
L&
2
25




SEGMENT 25

ATTERBERG LIMITS BS 1377 - 2: 1990

MN26
Project: PROPOSED POWERLINE Site / Location: NANYUKI-ISIOLO-MERU Date Received:  [09.12.2012
Material Description: |CLAYEY SAND WITH GRAVEL [Job Reference: GCL/TGA-342/12 Sample No.: 1104
Sampled By: GCL Depth: 2.0M Date Tested: 18.12.2012
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 4 5 6 1 2 A
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 0.0l- _
Final Gauge Reading (mm) 16.1 18.2 20.0 22.3 24.0 26.2|- -
Tin No 9 16 54 45 63 33 37 39
Mass of Wet Soil (e 33.85| 38.90 46.14 54.83| 44.85| 34.85] 1335 15.49
Mass of Dry Soil (e 23.41| 26.52 31.00 36.41| 20.37| 22.71] 10.63] 12.31
Mass of Moisture (g) 10.44| 12.38 15.14 18.42| 15.48| 12.15 2.72 3.18
Moisture Content (%4) 44.6 46.7 48.8 50.6 52.7 53.5 25.6 25.8 25.7
PLASTIC LIMIT
35.0 PL= 25.7 %
LIQUID LIMIT
30.0 LL= 48.4 %
Proportion Passing 425 um BS Sieve
23.0 —
L — = 324 %
_--"'""-‘J/
- PLASTICITY INDEX
2 200 —"
5 4+ | Pl= 22.7 %
E r,_,...----""" |
& s ! PLASTIC MODULUS
8 PM= 735
100 LINEAR SHRINKAGE
Ls= 10.7 %
5.0
GROUP SYMBOL (USC SYSTEM)
0.0 — SC
44.6 46.7 48.8 50.6 52.7 53.5
Moisture Content (%)
Tested By: LUCAS Date Reported: 19.12.2012 Checked: WK




Geotechnical & Geophysical Investigations Isiolo-Nanyuki-Meru Powerline

PARTICLE SIZE ANALYSIS BS 1377 - 2: 1990

MN26

MESHCOMSULT ENGINEERING

PROJECT: PROPOSED POWERLIMNE LOCATION MN 26 DATE RECEIVED: 09.12.2012
MATERIAL DESCRIPTION: [CLAYEY SAND WITH GRAVEL JOB REF: GCL/TGA-342/12 DATE TESTED: 17.12 2012
SAMPLED BY: GCL DEPTH: 2.0M SAMPLE Mo.: 1104
100 - /,—A—A—A—A—A
o0 /
Bd
E 70
i“ P%e
o
50
H A
c 40
L T
E
e "'_‘_'_‘,..-—-""
20 =
10
[1]
D.o02 0.008 0oz e 0.2 0.6 20 6.0 20 &0 200
Particle Size (mim)
FINE MEDIUM COARSE ANE MEDIUM COARSE FIMNE MEDIUM COARSE
CLAY | COBBLES BOULDERS
ST SAND GRAVEL
TESTED BY: MONICA DATE REPORTED 19.12.2012 CHECKED: WK
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DCP - CBR CORRELATION

MN26

NESHCONSULT ENGINEERING

Project: |PROPOSED POWERLINE Location: EASTERN Test LocatioffMIN 26 Date of Test: |06.12.2012
Site: NANYUKI-ISIOLO-MERU Job No.: GCL/TGA-342/12 Depth: 2.0M Sample No. 1104
No. of Blows
0 50 100 150
DCP TEST RESULTS 0
i i Penetration
Point Blow Cum. | Penetration Ind
ndex
No. Count | Blows mm
( ) {(mm/blow) |
0 0 0 65 50
1 1 1 78 13.0 T PR1
2 2 3 80 1.0
3 5 8 a5 3.0 100
4 10 18 109 14| E
- £ PR 2
5 10 28 125 16| =
c
5 o
6 15 43 140 1.0 = 150
7 20 63 157 0.9 =
4 PR3
8 25 28 177 08| $
o
9 30 118 200 0.8 200 -
250
300

DCP/CBR CORRELATION

Penetration Index

Average (mm/blow)

Estimated CBR (%)

PR 1 13 16.1
PR 2 1.5 255.0
PR 3 0.8 570.2
Test By: LUCAS Checked: WK




Geotechnical & Geophysical Investigations

Nanyuki -Isiolo -Meru

powerline
ANGLE POINT BEARING CAPACITY
MN26
CALCULATION OF SAFE BEARING CAPACITY: TP MN 26
PROJECT: PROPOSED POWERLINE [SITE: NANYUKI-ISIOLO-MERU |DATE RECEIVED: 09.12.2012
DEPTH: 2.0M LOCATION: |EASTERN JOB No.: GCL/TGA_342/12
MATERIAL DESCRIPTION: |CLAYEY SAND WITH GRAVEL Sample No.:
LABORATORY TEST RESULTS
SHEARBOX DENSITY
C(kN/m?) = 28 y (kg/m°) = 2063
o) = 23 y (kN/m°) = 20.23
REFERENCE CALCULATIONS RESULTS
Ultimate Bearing Capacity
s = 1.3cNc + 0.8yZNqg + 0.4y BNy
Bearing Capacity Factors : Meyerhof's Analyses
N= 18.05
Ng= 8.66
Whitlow. R
Basic Soil N 48
Mech. Yo .
Tomlinson.
M.J. The Ultimate Bearing Capacity of a Pad Foundation
Foundation
Design & B(m)= 1.0
Construction
Z(m)= 2.0
= (1.3 x 28 x 18.05) + (0.8 x 20.23 x 2.0 x 8.66) + (0.4 x 20.23 x 1.0 x 4.82) 976 kN/m’
The Safe Bearing Capacity of the foundation is : (Fs = 3.0)
q.=976/3.0 325 kN/m’

Calculations By: B.K.

Checked: WK
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DRY DENSITY / MOISTURE CONTENT RELATIONSHIP

BS 1377 - 4: 1990

MN26

NESHCONSULT ENGINEERING

Project: PROPOSED POWERLINE LOCATION: |EASTERN Depth: 2.0M
Site: NANYUKI-ISIOLO-MERU Job Ref.: GCL/TGA-342/12 Sample No.: |1104
Material Date
Description: |CLAYEY SAND WITH GRAVEL Sample Ref: |[TP MN 26 received: 09.12.2012
Meoisture Addition 100cc 150cc 200cc 250cc 300cc 350cc
Mass of Mould+Base+Soil 5780 5908 6013 6063 6023 5945
Mass of Mould+Base 3995 3995 3995 3995 3995 3995
Mass of Compacted Soil 1785 1913 2018 2068 2028 1950
Bulk Density (Kgs/m’) 1785 1913 2018 2068 2028 1950
Tin No. G54 G43 G1l6 GO7 G32 G51
Weight Wet Soil 262.6 280.7 298.9 2714 295.2 323.2
Weight of Dry Soil 220.1 231.8 243.0 216.8 231.7 249.4
Weight of Water 425 489 55.9 54.6 63.5 73.8
Meoisture Content (%) 19.3 21.1 23.0 25.2 27.4 29.6
Dry Density (Kgs/m’) | 1496 1580 1641 1652 1592 1505
1675
1650 4
1625
@ 1600 -
£
2
= 1575 4
‘W
=
fa]
= 1550 4
[a}
1525 A
1500 4
1475 T T T T T
18.0 200 220 240 26.0 280 300
Moisture Content (%)
Maximum Dry Density (Kg/m’): 1658 Optimum Moisture Content (%): 24.4%

Tested By: STEVE

Date Reported: 25.01.2013

Checked By: WK




CHEMICAL ANALYSIS

Angle Point MN26

Depth 2.0m
pH 8.41
Chloride(%) mg/1 0.87
Sulphate (mg/1) 0.002

TP26-27A
Depth 1.0m
pH 8.28
Chloride(%) mg/1 0.014
Sulphate (mg/1) 0.050




ANGLE POINT 26 LOG

JOB REF: GEL/NCE_342/12
MN 26
LEGEND “'E*;;H MATERIAL DESCRIFTHIN
I

0.9

Reddish Brown 51LT with Sand

2.0

Brown Lateritic GRAVEL




SEGMENT 26

ATTERBERG LIMITS BS 1377 - 2: 1990

MN27
Project: PROPOSED POWERLINE Site / Location: NANYUKI-ISIOLO-MERU Date Received:  [09.12.2012
Material Description: [SANDY SILT Job Reference: GCL/TGA-342/12 Sample No.: 1105
Sampled By: GCL Depth: 1.6M Date Tested: 18.12.2012
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 4 5 6 1 2 |Av
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 0.0l- _
Final Gauge Reading (mm) 16.3 18.0 20.1 223 24.0 26.2|- -
Tin No 28 59 63 14 74 25 1 32
Mass of Wet Soil (e) 32.40| 38.15 41.72 4963 39.12| 46.20( 16.75| 20.09
Mass of Dry Soil (g 23.46| 27.19 29.30 34.32| 26.70| 31.07| 13.40( 16.03
Mass of Moisture (e) 8.04] 10.96 12.42 1531 12.42] 1513 3.35 4.06
Moisture Content (%) 381 40.3 42.4 44.6 46.5 487 25.0 25.3 25.2
PLASTIC LIMIT
35.0 PL= 252 %
LIQUID LIMIT
30.0 LL= 42.2
Proportion Passing 425 um BS Sieve
25.0 _,,f"”f i} 99.4 %
,.a-*""”‘_f
® 200 . PLASTICITY INDEX
- L+ Pl= 17.0 %
€ ., | : PLASTIC MODULUS
a | PM= 1693
10.0 : LINEAR SHRINKAGE
LS = 7.9 %
5.0
GROUP SYMBOL (USC SYSTEM)
0.0 ~ ML
38.1 40.3 42.4 44.6 48.5 48.7
Moisture Content (%)
Tested By: LUCAS Date Reported: 19.12.2012 Checked: WK




TP27-

28

NESHCONSULT ENGINEERING

Project: NANYUKI 1SIOLO MERU POW|Site / Location: MN27(TP27-28)MN28 Date Received:  |06.03.2013
Material Description: |Elastic SILT Job Reference: GCL/NAS-356/13 Sample No.: 1207
Sampled By: GEO CON Depth: 1.9M Date Tested: 20.03.2013
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 4 5 6 1 2 |aw.
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 0.0(- -
Final Gauge Reading (mm) 16.0/ 18.2 20.0 221| 243 26.0| -
Tin No 6 16 72 53 57 66 71 5
Mass of Wet Soil () 41.95| 40.16 39.13| 46.69| 43.06| 52.76| 33.90| 28.89
Mass of Dry Soil (s) 28.52| 26.92 25.86 30.42| 27.65| 33.48| 26.00| 22.14
Mass of Moisture (s) 13.43| 13.24 13.27| 16.27| 15.41| 19.28| 790 6.75
Moisture Content (%) 47.1| 492 51.3 53.5| 55.7| 57.6| 30.4| 305 304
PLASTIC LIMIT
35.0 PL= 304 %
LIQUID LIMIT
3010 L= E %
Proportion Passing 425 pm BS Sieve
250 fﬁf’”f . or1w
® 200 - L— PLASTICITY INDEX
5 |+ Pl= 20.7 %
Z o = | PLASTIC MODULUS
a PM = 2006
100 LINEAR SHRINKAGE
| 1IS=  10.0%
50 |
| GROUP SYMBOL {USC SYSTEM)
0.0 ¢ MH
471 192 513 535 55.7 576
Moisture Content (%)




Geotechnical & Geophysical Investigations Isiolo-Nanyuki-Meru Powerline

PARTICLE SIZE ANALYSIS BS 1377 - 2: 1990

MNZ27

NESHCONSULT ENGINEERING

PROJECT: PROPOSED POMWERLIME LOCATION MM 27 DATE RECEIVED: 0812 2012
MATERIAL DESCRIPTION: | SANDY SILT JOB REF: GCL/TEA-342/12 DATE TESTED: 17.12 2012
SAMPLED BY: GCL DEPTH: 1.6M SAMPLE No.: 1105
100 - = s TS N A -
oD
By
E O
% 60
o
50
=)
£ w
E
& 30
20
b1}
1]
0.002 0.008 0.0z 006 02 06 10 6.0 20 &0 200
Particle Size [mim)
FINE MEDIUM CDARSE ANE MEDIUM COARSE FINE MEDIUM COARSE
CLAY | COBBLES BOULDERS
SILT SAND GRAVEL
TESTED BY: MOMNICA DATE REPORTED 19.12 2012 CHECKED: WK
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Geotechnical & Geophysical Investigations

Isiolo-Nanyuki-Meru Powerline

343

TP27-28

MESHCONSULT ENGINEERING

PROJECT: MANYUK] ISIOLO MERU POWERLINE LOCATION MN27(TP27-28)MN2B DATE RECEIVED: 09.02_ 2013
MATERIAL DESCRIPTION: |Elastic SILT JOB REF: GCL/MAS-355/13 DATE TESTED: 14032013
SAMPLED BY: GEQCON LIMITED DEPTH: 2.0M SAMPLE No.: 1207
100 - ‘ P +
I .
o
B0
£ T
E &0
w
B =
o)
£
E 20
20
10
o
0.002 0.006 0.02 0.06 02 0.6 2.0 6.0 20 &0 200
Particle Size (mm)
CLAY FIME MEDIUM COARSE FIME MEDIUM |CO.|'-'|RSE FINE MEDIUM COARSE COBBLES | BOULDERS

SILT

SAND

GRAVEL




DCP - CBR CORRELATION

MN27

NESHCONSULT ENGINEERING

Project: [PROPOSED POWERLINE Location: EASTERN Test LocatiofMN 27 Date of Test: [06.12.2012
Site: NANYUKI-ISIOLO-MERU Job No.: GCL/TGA-342/12 Depth: 1.6M Sample No. 1105
No. of Blows
0 50 100 150
DCP TEST RESULTS 0
. . Penetration
Point Blow | Cum. | Penetration ind
ndex
No. Count | Blows (mm)
(mm/blow)
0 0 0 48 0 % PR1
1 2 2 65 8.5
2 2 4 70 2.5
3 5 9 73 0.6 100
4 10 19 83 1.0|| PR 2
5 10 29 90 07| £
c
6 15 44 109 1.3 ._9_ 150
7 20 64 130 11| 2
o PR3
8 25 89 152 09| §
a
9 25 114 178 1.0 200 I
10 26 140 200 0.8
250
300

DCP/CBR CORRELATION

Penetration Index

Average (mm/blow)

Estimated CBR (%)

PR 1 8.5 27.7
PR 2 1 428.5
PR 3 0.8 570.2
Test By: LUCAS Checked: WK




Geotechnical & Geophysical Investigations

Nanyuki -Isiolo -Meru

powerline
ANGLE POINT BEARING CAPACITY
MN27
CALCULATION OF SAFE BEARING CAPACITY: TP MN 27
PROIJECT: PROPOSED POWERLINE |SITE: NANYUKI-ISIOLO-MERU |DATE RECEIVED: 09.12.2012
DEPTH: 1.6M LOCATION: |EASTERN JOB No.: GCL/TGA_342/12
MATERIAL DESCRIPTION: |SANDY SILT Sample No.:
LABORATORY TEST RESULTS
SHEARBOX DENSITY
C(kN/m?) = 22 y (kg/m?) = 1766
o) = 18 y (kN/m°) = 17.32
REFERENCE CALCULATIONS RESULTS
Ultimate Bearing Capacity
s = 1.3cNc + 0.8yZNg + 0.4y BNy
Bearing Capacity Factors : Meyerhof's Analyses
N= 13.10
N,= 526
Whitlow. R
Basic Soil N - 500
Mech. vo '
Tomlinson.
M.J. The Ultimate Bearing Capacity of a Pad Foundation
Foundation
Design & B(m)= 1.0
Construction
Z (m)= 1.6
0= (1.3x22 x 13.10) + (0.8 x 17.32 x 1.6 X 5.26) + (0.4 x 17.32 x 1.0 x 2.00) 505 kN/m’
The Safe Bearing Capacity of the foundation is : (Fs = 3.0)
q. = 505/3.0 168 kN/m’

Calculations By: B.K.

Checked: WK
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Geotechnical & Geophysical Investigations

Nanyuki -Isiolo -Meru

powerline
TP27-28
CALCULATION OF SAFE BEARING CAPACITY: TMN27 (TP27-28) MN28
PROJECT: PROPOSED POWERLINE SITE: NANYUKI-ISIOLO-MERU |DATE RECEIVED: 06.03.2013
DEPTH: 2.0M LOCATION: [EASTERN JOB No.: GCL/NC_356/03
MATERIAL DESCRIPTION: ELASTIC SILT Sample No.: 1207
LABORATORY TEST RESULTS
SHEARBOX DENSITY
ckn/m’) = 28 y (kg/m’) = 2063
8()= 23 y (kN/m’) = 20.23
REFERENCE CALCULATIONS RESULTS
Ultimate Bearing Capacity
g = 1.3cNc + 0.8yZNg + 0.4y BNy
Bearing Capacity Factors : Meyerhof's Analyses
N=  18.05
N,=  8.66
Whitlow. R Basic N= 482
Soil Mech. ¥ '
Tomlinson. M.J.
Foundation  |The Ultimate Bearing Capacity of a Pad Foundation
Dasign &
Construction B(m)= 1.0
Z (m)= 2.0
g¢= (1.3 x 28 x 18.05) + (0.8 x 20.23 x 2.0 x 8.66) + (0.4 x 20.23 x 1.0 x 4.82) 976 kN/m’
The Safe Bearing Capacity of the foundation is : (Fs = 3.0)
q, = 976/3.0 325 kN/m’

346

Calculations By: B.K.

Checked: WK




DRY DENSITY / MOISTURE CONTENT RELATIONSHIP

BS 1377 -4:1

990

MN27

NESHCONSULT ENGINEERING

Project: PROPOSED POWERLINE LOCATION: |EASTERN Depth: 1.6M
Site: NANYUKI-ISIOLO-MERU Job Ref.: GCL/TGA-342/12 Sample No.: |1105
Material Date
Description: |SANDY SILT Sample Ref: [TP MN 27 received: 09.12.2012
Moisture Addition 250cc 300cc 350cc 400cc 450cc 500cc
Mass of Mould+Base+5Soil 5492 5621 5722 5764 5712 5623
Mass of Mould+Base 3995 3995 3995 3995 3995 3995
Mass of Compacted Soil 1497 1626 1727 1769 1717 1628
Bulk Density (Kgs/m") 1497 1626 1727 1769 1717 1628
Tin No. G18 G31 G36 G49 G41 G32
Weight Wet Soil 233.1 216.9 243.2 264.9 258.2 286.9
Weight of Dry Soil 186.3 170.4 188.2 201.6 193.4 211.4
Weight of Water 46.8 46.5 55.0 63.3 64.8 75.5
Moisture Content (%) 25.1 27.3 29.2 31.4 33.5 35.7
Dry Density (Kgs/m") | 1197 1277 | 1336 1346 1286 1200
1375
1350 =
1325 +
& 1300
E
o
=
> 1275
B
=
fa]
> 1250
o
1225 ~
1200 A
175 . . . . .
240 26.0 28.0 300 320 340 36.0
Moisture Content (%)
Maximum Dry Density (Kg/m’): 1250 Optimum Moisture Content (%):  30.8%

Tested By: STEVE

Date Reported: 25.01.2013

Checked By: WK




CHEMICAL ANALYSIS

Angle Point MN27

Depth 1.6m
pH 8.32
Chloride(%) mg/1 0.53
Sulphate (mg/1) 0.001

TP27-28
Depth 2.0m
pH 7.14
Chloride(%) mg/1 0.015
Sulphate (mg/1) 0.018




ANGLE POINT 27 LOG

DATE: fos - 0% 122012
LOGGED BY: LUCAS
MN 27
LEGERD ""'E':EH MATERIAL DESCRIFTION
1

Brownish Grey Silty SAK D

0.9

Dark Brown Lateritic GRAVEL

L&

2.0




TEST POINT 27-28A LOG

PROJECT: NANYUEL-[SIOLO-MERL POWERLINE
SITE: MANYUEL-[SIOLO-MERL
MNZ7 [TPZ7-2BA) MNZE
SCALE LEGEMND D?I_T]'H MATERIAL DESCRIPTION

L0

Brown Elastic SILT




SEGMENT 27

ATTERBERG LIMITS BS 1377 - 2: 1990

MN28
Project: PROPOSED POWERLINE Site / Location: NANYUKI-ISIOLO-MERU Date Received:  [09.12.2012
Material Description: [SILTY SAND WITH GRAVEL  |Job Reference: GCL/TGA-342/12 Sample No.: 1106
Sampled By: GCL Depth: 1.2M Date Tested: 18.12.2012
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 4 5 6 1 2 |Aw
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 0.0]- -
Final Gauge Reading (mm) 16.2 18.1 20.3 221 24.0 26.1|- -
Tin No 20 31 25 64 63 47 41 2
Mass of Wet Soil (g) 31.08| 38.15 35.19 42.60| 47.19| 41.86| 20.66| 16.78
Mass of Dry Soil (g) 20.13| 24.36 22.16 26.51| 29.04| 25.48| 1577 12.82
Mass of Moisture (g) 10.95| 13.79 13.03 16.00| 18.15| 16.38 4.89 3.96
Moisture Content (%) 54.4 56.6 58.8 60.7 62.5 64.3 31.0 30.9 30.9
PLASTIC LIMIT
35.0 PL= 30.9 %
LIQUID LIMIT
30.0 LL= 28.4
Proportion Passing 425 pum BS Sieve
25.0 // : 205 %
| PLASTICITY INDEX
“’:‘n 20.0 —
'-g ] | i Pl= 27.5 %
[ : PLASTIC MODULUS
& | PM= 1112
10.0 : LINEAR SHRINKAGE
Ls= 12.9 %
5.0
GROUP SYMBOL (USC SYSTEM)
0.0 X SM
54.4 56.6 58.8 60.7 62.5 64.3
Moisture Content (%)
Tested By: LUCAS Date Reported: 19.12.2012 Checked: WK




Geotechnical & Geophysical Investigations Isiolo-Nanyuki-Meru Powerline

PARTICLE SIZE ANALYSIS BS 1377 - 2: 1990

MN28

MESHCOMNSULT EMGINEERING

PROJECT: PROPOSED POVWERLINE LOCATION MN 28 DATE RECEIVED: 09.12 2012
MATERIAL DESCRIPTION: | 3ILTY SAND WITH GRAVEL JOB REF: GCLITGA-342/12 DATE TESTED: 17122012
SAMPLED BY: GCL DEPFTH: 1.2Mm SAMPLE No.: 1106
100 - / ——
50 //
B0
E 0
% ” Pud
o
50
& __‘_____”,f"
g w L X s
-
B
£ 3o
w0
10
0
0.002 0.006 0.0z 0.06 02 06 2o 6.0 0 &0 200
Particle Size [mim)
FINE MEDIUM COARSE ANE MEDIUM COARSE FMNE MEDIUM COARSE
CLAY | COBBLES BOULDERS
SILT SAND GRAVEL
TESTED BY: MONICA DATE REPORTED 19.12.2012 CHECKED: WK
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DCP - CBR CORRELATION

MN28

NESHCONSULT ENGINEERING

Project: |PROPOSED POWERLINE Location: EASTERN Test Locatiof MN 28 Date of Test: |06.12.2012
Site: NANYUKI-ISIOLO-MERU Job No.: GCL/TGA-342/12 Depth: 1.2M Sample No. 1106
No. of Blows
0 50 100 150
DCP TEST RESULTS 0
. . Penetration
Point Blow | Cum. | Penetration ind
ndex
No. Count | Blows (mm)
(mm/blow)
0 0 0 50 50§
PR1
1 1 1 54 4.0
2 2 3 80 3.0
3 5 8 74 2.8 100 PR 2
4 5 13 84 20| €
5 10 23 95 11 €
c
5 o
B 10 33 a9 0.4 .ﬁ 150
7 15 48 113 09] =
N @ PR 3
8 20 68 120 09| §
a
9 25 a3 158 11 200
10 30 123 198 1.3
250
300

DCP/CBR CORRELATION

Penetration Index

Average (mm/blow)

Estimated CBR (%)

PR 1 3.5 86.2
PR 2 2.4 139.7
PR 3 0.6 8241
Test By: LUCAS Checked: WK




Geotechnical & Geophysical Investigations

Nanyuki -Isiolo -Meru

powerline
ANGLE POINT BEARING CAPACITY
MN28
CALCULATION OF SAFE BEARING CAPACITY: TP MN 28
PROJECT: PROPOQSED POWERLINE |SITE: NANYUKI-ISIOLO-MERU |DATE RECEIVED: 09.12.2012
DEPTH: 1.2M LOCATION: |EASTERN JOB No.: GCL/TGA_342/12
MATERIAL DESCRIPTION: |SILTY SAND WITH GRAVEL Sample No.:
LABORATORY TEST RESULTS
SHEARBOX DENSITY
C(kN/m?) = 27 y (kg/m°) = 1921
()= 22 y (kN/m°) = 18.85
REFERENCE CALCULATIONS RESULTS
Ultimate Bearing Capacity
gs = 1.3cNc + 0.8yZNq + 0.4y BNy
Bearing Capacity Factors : Meyerhof's Analyses
N_= 16.88
Ng= 7.82
Whitlow. R
Basic Soil N = 4.07
Mech. v .
Tomlinson.
M.J. The Ultimate Bearing Capacity of a Pad Foundation
Foundation
Design & B(m)= 1.0
Construction
Z (m)= 1.2
q;=1(1.3x27 x 16.88) + (0.8 x 18.85 x 1.2 x 7.82) + (0.4 x 18.85 x 1.0 x 4.07) 765 kN/mZ
The Safe Bearing Capacity of the foundation is : (Fs = 3.0)
q. = 765/3.0 255 kN/m’

Calculations By: B.K.

Checked: WK
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DRY DENSITY / MOISTURE CONTENT RELATIONSHIP

BS 1377 - 4: 1990

MN28

NESHCONSULT ENGINEERING

Project: PROPOSED POWERLINE LOCATION: |EASTERN Depth: 1.2M
Site: NANYUKI-ISIOLO-MERU Job Ref.: GCL/TGA-342/12 Sample No.: |1106
Material Date
Description: |SILTY SAND WITH GRAVEL Sample Ref: |[TP MN 28 received: 09.12.2012
Moisture Addition 100cc 150cc 200cc 250cc 300cc 350cc
Mass of Mould+Base+5Soil 5657 5791 5886 5923 5881 5801
Mass of Mould+Base 3995 3995 3995 3995 3995 3995
Mass of Compacted Soil 1662 1796 1891 1928 1886 1806
Bulk Density (Kgs/m") 1662 1796 1891 1928 1886 1806
Tin No. G55 G11 G17 G23 G12 G34
Weight Wet Soil 303.4 259.1 286.5 274.8 3121 304.6
Weight of Dry Soil 260.4 218.3 237.6 224.5 250.7 241.2
Weight of Water 43.0 40.8 48.9 50.3 61.4 63.4
Moisture Content (%) 16.5 18.7 20.6 22.4 24.5 26.3
Dry Density (Kgs/m") | 1427 1513 1568 1575 1515 1430
1600
1575
1550 A
@ 1525 -
E
o
=
> 1500 -
B
=
fa]
= 1475
o
1450
1425 A
1400 T T T T T T
14.0 16.0 180 200 220 240 26.0 280
Moisture Content (%)
Maximum Dry Density (Kg/mal: 1580 Optimum Moisture Content (%): 21.6%

Tested By: STEVE

Date Reported: 25.01.2013

Checked By: WK




CHEMICAL ANALYSIS

Angle Point MN28

Depth 1.2m
pH 8.93
Chloride(%) mg/1 1.17
Sulphate (mg/1) 0.002

TP28-29
Depth 1.5m
pH 7.73
Chloride(%) mg/1 0.009
Sulphate (mg/1) 0.015




ANGLE POINT 28 LOG

FROJECT: NARYUKL- 15 1 W MERU POIMVYERLINE
S5ITE: NANRYUKIL- 151000 MERL
MN 28
|
SCALE LEGERD DIE'II_';H: MATERIAL DESCRIPT N
I
Brown Silty SAND
L6
Brown Lateritic GRAVEL
1.2

1.3

FA




TEST POINT 28-29 LOG

JOE REF:

GCL/NCE_356,03

MNZ

8(TP2B-29) MN2Z9

LEGEMND

DEPTH
(m]

MATERIAL DESCRIFT IOM

14

Brow n Clayey SAND with Gravel
fractions

15

Fragmented rock Boulders




SEGMENT 28

ATTERBERG LIMITS BS 1377 - 2: 1990

MN29
Project: PROPOSED POWERLINE Site / Location: NANYUKI-ISIOLO-MERU Date Received:  [09.12.2012
GRAVEL WITH SILT AND
Material Description: |SAND Job Reference: GCL/TGA-342/12 Sample No.: 1107
Sampled By: GCL Depth: 1.0M Date Tested: 18.12.2012
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 4 5 6 1 2 |Aw
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 0.0[- -
Final Gauge Reading (mm) 16.0 18.3 20.1 22.2 241 26.0|- -
Tin No 27 36 62 51 a7 43 9 12
Mass of Wet Soil (g) 4092 41.23 46.49 2890| 33.48| 4073 16.67| 18.08
Mass of Dry Soil (g) 36.41| 29.62 32.97 20.19| 23.06] 27.63| 13.20( 14.30
Mass of Moisture (g) 13.51| 11.61 13.52 871 10.42| 13.10 3.47 3.78
Moisture Content (%) 37.1 39.2 41.0 43.1 45.2 47.4 26.3 26.4 26.4
PLASTIC LIMIT
35.0 PL= y %
LIQUID LIMIT
30.0 LL= ﬁ
Proportion Passing 425 pm BS Sieve
25.0 ,,.«f'/ - 204 %
_,—o-’"'""‘J/
® 200 - PLASTICITY INDEX
- I el Pl= 144 %
g 150 | : PLASTIC MODULUS
= I PM = 205
10.0 : LINEAR SHRINKAGE
Ls= 71 %
5.0
GROUP SYMBOL (USC SYSTEM)
0.0 Ll GW-GM
37.1 39.2 41.0 43.1 45.2 47.4
Moisture Content (%)
Tested By: LUCAS Date Reported: 19.12.2012 Checked: WK




Geotechnical & Geophysical Investigations Isiolo-Nanyuki-Meru Powerline

PARTICLE SIZE ANALYSIS BS 1377 - 2: 1990

MN29

MESHCOMNSULT EMGINEERING

PROJECT: PROPOSED POWERLINE LOCATION MM 23 DATE RECEIVED: 09.12.2012
MATERIAL DESCRIPTION: [WELL-GRADED GRAVEL WITH SILT AMD 54 JOB REF: GCLTGA-342/12 DATE TESTED: 17.12.2012
SAMPLED BY: GCL DEPTH: 1.0M SAMPLE Mo.: 1107
100 - / T —
. /
. /
£ /
i 7/
o
50
=
£ w
-]
g _/’l‘ri
g 30 —
m Lammi
1]

0.002 0.008 0.0z e 0.2 0.6 20 6.0 o &0 200
Particle Size [mm]

CLAY FIME MEDIUM COARSE FINE MEDILM |IIIP|.R5E FINE MEDILIM COARSE s | BouLDERS
SILT SAND GRAVEL
TESTED BY: MONICA DATE REPORTED 19.12.2012 CHECKED: WK
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DCP - CBR CORRELATION

MN29

NESHCONSULT ENGINEERING

Project: |PROPOSED POWERLINE Location: EASTERN Test LocationMMN 29 Date of Test: |05.12.2012
Site: NANYUKI-ISIOLO-MERU Job No.: GCL/TGA-342/12 Depth: 1.0M Sample No. 1107
No. of Blows
0 20 40 60 80 100
DCP TEST RESULTS 0
i i Penetration
Point Blow | Cum. | Penetration
N c ¢ | 81 ( ) Index
o. oun ows mm
(mm/blow) |
0 0 0 82 50
1 1 1 90 8.0
2 1 2 94 4.0 L PR1
3 2 4 99 2.5 100
4 2 6 105 3.0/ €
- £ PR 2
5 5 11 113 16| =
c
6 5 16 122 1.8 g 150
7 10 26 135 13| E PR3
u
8 15 41 150 10| §
N a
9 20 61 167 0.9 200
10 20 81 183 0.8
250
300

DCP/CBR CORRELATION

Penetration Index

Average (mm/blow)

Estimated CBR (%)

PR 1 6 43.2
PR 2 1.8 202.0
PR 3 0.85 527.6
Test By: LUCAS Checked: WK




Geotechnical & Geophysical Investigations

Nanyuki -Isiolo -Meru

powerline
ANGLE POINT BEARING CAPACITY
MN29
CALCULATION OF SAFE BEARING CAPACITY: TP MN 29
PROIJECT: PROPOSED POWERLINE |SITE: NANYUKI-ISIOLO-MERU (DATE RECEIVED: 09.12.2012
DEPTH: 1.0M LOCATION: |EASTERN JOB No.: GCL/TGA_342/12
MATERIAL DESCRIPTION: |[GRAVEL WITH SILT AND SAND Sample No.: 1107
LABORATORY TEST RESULTS
SHEARBOX DENSITY
C(kN/m?) = 31 y (kg/m’) = 2036
o) = 25 y (kN/m?) = 19.97
REFERENCE CALCULATIONS RESULTS
Ultimate Bearing Capacity
s = 1.3cNc + 0.8yZNg + 0.4y BNy
Bearing Capacity Factors : Meyerhof's Analyses
N= 2072
Ng= 10.66
Whitlow. R
Basic Soil N = 6.77
Mech. ¥ '
Tomlinson.
M.J. The Ultimate Bearing Capacity of a Pad Foundation
Foundation
Design & B(m)= 1.0
Construction
Z (m)= 1.0
d=(1.3x31x20.72) + (0.8 x 19.97 x 1.0 x 10.66) + (0.4 x 19.97 x 1.0 X 6.77) 1059 kN/m’
The Safe Bearing Capacity of the foundation is : (Fs = 3.0)
q. = 1059/3.0 353 kN/m’

Calculations By: B.K.

Checked: WK
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DRY DENSITY / MOISTURE CONTENT RELATIONSHIP

BS 1377 - 4: 1990

MN29

NESHCONSULT ENGINEERING

Project: PROPOSED POWERLINE LOCATION: |EASTERN Depth: 1.0M
Site: NANYUKI-ISIOLO-MERU Job Ref.: GCL/TGA-342/12 Sample No.: |1107
Material Date
Description: [GRAVEL WITH SILT AND SAND Sample Ref: |TP MN 29 received: 09.12.2012
Moisture Addition 50cc 100cc 150cc 200cc 250cc 300cc
Mass of Mould+Base+Soil 5770 5894 5992 6043 6009 5939
Mass of Mould+Base 3995 3995 3995 3995 3995 3995
Mass of Compacted Soil 1775 1899 1997 2048 2014 1944
Bulk Density (Kgs/m") 1775 1899 1997 2048 2014 1944
Tin No. G38 G11 G15 G24 G27 G43
Weight Wet Soil 253.8 2745 307.9 307.6 285.6 2715
Weight of Dry Soil 234.6 249.3 274.9 269.1 245.4 229.7
Weight of Water 19.2 25.2 33.0 38.5 40.2 41.8
Moisture Content (%) 8.2 10.1 12.0 14.3 16.4 18.2
Dry Density (Kgs/m’) | 1642 1725 1783 | 1792 | 1731 | 1645
1825
1800 A
1775 A
1750 1
o
=
)
21725 -
=
ih)
[a}
= 1700 4
s}
1675
1650 A
1625 T T T T T T
6.0 80 10.0 12.0 140 16.0 18.0 200
Moisture Content (%)
Maximum Dry Density (Kg/mg}: 1795 Optimum Moisture Content (%): 13.4%

Tested By: STEVE

Date Reported: 25.01.2013

Checked By: WK




CHEMICAL ANALYSIS

Angle Point MN29

Depth 1.0m
pH 8.6
Chloride(%) mg/1 1.06
Sulphate (mg/1) 0.002

TP29-30A
Depth 0.8m
pH 7.03
Chloride(%) mg/1 -
Sulphate (mg/1) -

TP29-30B
Depth 1.2m
pH 7.86
Chloride(%) mg/1 0.010
Sulphate (mg/1) 0.033




TP29-30C

Depth 1.2m
pH 7.18
Chloride(%) mg/1 0.005

Sulphate (mg/1)




ANGLE POINT 29 LOG

JOB REF: GOL/NCE_342/12
MN 29
LEGEKD ""E'*;;H MATERIAL DESCRIPTION
I

0.4

Brown Silty SAND

1.2

Brown Lateritic LREAYEL




TEST POINT 29-304, 29-30C LOG

DATE: 23-ZR0Z2013 DATE: 23-2ZB.022013
LOGGED BY: STEVE LOGGED BY: STEVE
MNZ9 [TP29-30A) MN30D MNZ9 [TP29-30C) MN3D
DEFTH
LEGEND (m] MATERIAL DESCRIPTION LEGEMD DI[E:]'H MATERIAL DESCRIFTION
Fragmented ROCK bouldersand
cobhle fractions
Brown Silty SAND with Gravel
LLEE

Fragmented rock Boulders and
cobhble fractions




SEGMENT 29

ATTERBERG LIMITS BS 1377 - 2: 1990

MN30
Project: PROPOSED POWERLINE Site / Location: NANYUKI-ISIOLO-MERU Date Received:  [09.12.2012
Material Description: |CLAYEY SAND WITH GRAVEL |Job Reference: GCL/TGA-342/12 Sample No.: 1108
Sampled By: GCL Depth: 1.eM Date Tested: 18.12.2012
LIQUID LIMIT PLASTIC LIMIT
Test No. 2 3 4 5 6 1 2 Av.
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 0.0l- _
Final Gauge Reading (mm) 16.3 18.0 20.2 22.0 24.4 26.3|- -
Tin No 35 26 24 59 78 8 47 51
Mass of Wet Soil (g 23.78| 25.22 38.12 3295 27.61| 29.65| 12.75| 15.42
Mass of Dry Soil (g 17.45| 18.21 27.11 23.14| 19.16| 20.31| 1045 1262
Mass of Moisture (e) 6.33 7.01 11.01 9.81 8.45 9.34 2.30 2.80
Moisture Content (%) 38.5 40.6 42.4 441 46.0 22.0 222 221
PLASTIC LIMIT
35.0 PL= E %
LIQUID LIMIT
30.0 LL= 40.2
250 ,__f» — Proportion Passing 425 pm BS Sieve
/,f"“ = 178 %
= 200 . = PLASTICITY INDEX
3 e Pl= 181 %
€ .. | | PLASTIC MODULUS
3 I PM= 322
10.0 i LINEAR SHRINKAGE
LS= 8.6 %
5.0
GROUP SYMBOL (USC SYSTEM)
0.0 — CcL
36.3 38.5 40.6 42.4 441 46.0
Moisture Content (%)
Tested By: LUCAS Date Reported: 19.12.2012 Checked: WK




Geotechnical & Geophysical Investigations

Isiolo-Nanyuki-Meru Powerline

369

PARTICLE SIZE ANALYSIS BS 1377 - 2: 1990

MN30

MESHCOMNSULT EMGINEERING

PROJECT: PROPOSED POMWERLINE LOCATION MN 30 DATE RECEIVED: 0912 2012
MATERIAL DESCRIPTION: | CLAYEY SAND WITH GRAVEL JOB REF: GCLTGA-342/12 DATE TESTED: 17.12 2012
SAMPLED BY: GCL DEPTH: 1.6M SAMPLE No.: 1108
lm A / [ S —
50 ,‘/
) /
F /
i~ v
g /
2w
o
E _/./
£ 0 “—J/
0
10
0
0.002 0.008 0.0z 006 0.2 08 20 6.0 20 &0 200
Particle Size [mm]
FINE MEDIUM COARSE ANE MEDIUM COARSE FMNE MEDIUM COARSE
CLAY | COBBLES BOULDERS
SILT SAND GRAVEL
TESTED BY: MONICA DATE REPORTED 19.12.2012 CHECKED: WK




DCP - CBR CORRELATION

MN30



Geotechnical & Geophysical Investigations

Nanyuki —Isiolo —Meru powerline

ANGLE POINT BEARING CAPACITY

MN30

CALCULATION OF SAFE BEARING CAPACITY: TP MN 30

PROIJECT: PROPOSED POWERLINE |SITE: NANYUKI-ISIOLO-MERU |DATE RECEIVED: 09.12.2012
DEPTH: 1.6M LOCATION: |EASTERN JOB No.: GCL/TGA_342/12
MATERIAL DESCRIPTION: |CLAYEY SAND WITH GRAVEL Sample No.: 1108
LABORATORY TEST RESULTS
SHEARBOX DENSITY
C(kN/m?) = 28 y(kg/m’) = 1796
o ()= 23 y (kN/m’) = 17.62
REFERENCE CALCULATIONS RESULTS
Ultimate Bearing Capacity
(s = 1.3cNc + 0.8yZNqg + 0.4y BNy
Bearing Capacity Factors : Meyerhof's Analyses
N=  18.05
N,= 866
Whitlow. R
Basic Soil N = 4.8
Mech. vo '
Tomlinson,
M.J. The Ultimate Bearing Capacity of a Pad Foundation
Foundation
Design & B(m)= 1.0
Construction
Z (m)= 1.6
0= (1.3 x 28 x 18.05) + (0.8 x 17.62 x 1.6 X 8.66) + (0.4 x 17.62 x 1.0 x 4.82) 886 kN/m’
The Safe Bearing Capacity of the foundation is : (Fs = 3.0)
q. = 886/3.0 295 kN/m’

Calculations By: B.K.

Checked: WK
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DRY DENSITY / MOISTURE CONTENT RELATIONSHIP

BS 1377 - 4: 1990

MN30

NESHCONSULT ENGINEERING

Project: PROPOSED POWERLINE LOCATION: |FASTERN Depth: 1.6M
Site: NANYUKI-ISIOLO-MERU Job Ref.: GCL/TGA-342/12 Sample No.: [1108
Material Date
Description: |CLAYEY SAND WITH GRAVEL Sample Ref: [TP MN 30 received: 09.12.2012
Moisture Addition 100cc 150cc 200cc 250cc 300cc 350cc
Mass of Mould+Base+Soil 5543 5658 5765 5798 5768 5698
Mass of Mould+Base 3995 3995 3995 3995 3995 3995
Mass of Compacted Soil 1548 1663 1770 1803 1773 1703
Bulk Density (Kgs/m") 1548 1663 1770 1803 1773 1703
Tin No. G03 G21 G37 G42 G15 G39
Weight Wet Soil 262.0 251.0 324.0 258.0 204.0 249.0
Weight of Dry Soil 240.0 226.0 286.0 224.0 174.0 209.0
Weight of Water 22.0 25.0 38.0 34.0 30.0 40.0
Moisture Content (%) 9.2 11.1 13.3 15.2 17.2 19.1
Dry Density (Kgs/m") | 1418 1497 | 1562 1565 1512 1429
1600
1575 4
1550 4
£ 1525
o
=
>
2 1500 -
[ =
@O
Q
> 1475 4
[=]
1450
1425 |
1400 _ _ _ _ _
8.0 10.0 12.0 140 16.0 18.0 20.0
Moisture Content (%)

Maximum Dry Density (Kg/mgl: 1570

Optimum Moisture Content (%): 14.4%

Tested By: STEVE

Date Reported: 25.01.2013

Checked By: WK




CHEMICAL ANALYSIS

Angle Point MN30

Depth 1.6m
pH 6.92
Chloride(%) mg/1 -
Sulphate (mg/1)

TP30-31A
Depth 1.5m
pH 7.32
Chloride(%) mg/1 0.008
Sulphate (mg/1) 0.023




ANGLE POINT 30 LOG

DATE: o3 09122012
LOGGED BY: LUCAS
MN 30
LEGEK [ ”?EH MAT ERIAL DESCRIFTION
1

Brownizh Red SILT with Sand

Red dish Brown Lateritic GRAVEL

L&




TEST POINT 30-31 LOG

JOB REF: GCL/NCE_356/03

MMN30 [TP30-31) MN31

DEFTH

LEGEND
(m]

MATERIAL DESCRIPTION

Dark Grey CLAY [Black Cotton Soil]

1.4

i.5 FraErnerrtad rock Boulders




SEGMENT 30

ATTERBERG LIMITS BS 1377 - 2: 1990

MN31
Project: PROPOSED POWERLI E Site / Location: NANYUKI-ISIOLO-MERU Date Received:  [09.12.2012
Material Description: [SILTY SAND WITH GRAVEL |Job Reference: GCL/TGA-342/12 Sample No.: 1109
Sampled By: GCL Depth: 1.0M Date Tested: 18.12.2012
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 4 5 6 1 2 |Av.
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 0.0l- _
Final Gauge Reading (mm) 16.0 18.0 203 22.0 24.0 26.0|- -
Tin No 57 43 45 61 21 23 45 56
Mass of Wet Soil (g) 33.05| 39.46 32.41 2094 3303 40.32| 2079 26.43
Mass of Dry Soil (g) 23.08| 27.14 21.98 20.06| 22.41| 26.32| 15.76| 20.02
Mass of Moisture (g) 997 12.32 10.43 0.88] 11.52| 14.00 5.03 6.41
Moisture Content (%) 43.2 45.4 47.5 49.3 51.4 53.2 31.9 32.0 32.0
PLASTIC LIMIT
35.0 PL= 32.0%
LIQUID LIMIT
30.0 LL= E
Proportion Passing 425 pm BS Sieve
25.0 /ﬁfﬁ/ = 426 %
® 200 - PLASTICITY INDEX
'-g o |+ i Pl = 151 %
[ ! PLASTIC MODULUS
3 | PM= 645
10.0 : LINEAR SHRINKAGE
LS= 7.1 %
5.0
GROUP SYMBOL (USC SYSTEM)
0.0 - SM
43.2 45.4 47.5 49.3 514 53.2
Moisture Content (%)
Tested By: LUCAS Date Reported: 19.12.2012 Checked: WK




TP31-32A

NESHCONSULT ENGINEERING

Project: NANYUKI 1SIOLO MERU POWSite / Location: MN31 (TP31-324)MN32 Date Received:  |06.03.2013
Material Description: |Elastic SILT Job Reference: GCL/MAS-356/13 Sample No.: 1213
Sampled By: GEQ CON Depth: 2.0M Date Tested: 20.03.2013
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 4 5 6 1 2 |Av
Initial Gauge Reading {mm) 0.0 0.0 0.0 0.0 0.0 0.0]- -
Final Gauge Reading (mm) 16.3 18.1 20.0 22.2 24.0 26.3|- -
Tin No 42 15 26 35 17 84 37 29
Mass of Wet Soil (&) 64.54| 68.69 49.88| 60.25| 64.33| 55.72| 23.50| 28.23
Mass of Dry Soil () 42,63 4475 32.03| 38.8| 40.31| 34.50| 17.94| 21.52
Mass of Moisture (s) 21.91| 23.94 17.85 22.07| 24.02| 2122 558 671
Moisture Content (%) 51.4| 535 55.7 57.8| 52.6| 615 310|312 311
PLASTIC LIMIT
35.0 PL=  311%
LIQUID LIMIT
30.0 lL- 553%
Proportion Passing 425 pm BS Sieve
25.0 — - oisw
® 200 L PLASTICITY INDEX
?5 fﬂfﬁfﬂlr Pl= 24.2 %
€ 0 | PLASTIC MODULUS
2 | PM = 2216
100 l LINEAR SHRINKAGE
| 5= 114%
5.0 :
| GROUP SYMBOL (USC SYSTEM)
0.0 4 MH
514 53.5 55.7 57.8 59.6 61.5

Moisture Content (%)




Geotechnical & Geophysical Investigations

Isiolo-Nanyuki-Meru Powerline

378

PARTICLE SIZE ANALYSIS BS 1377 - 2: 1990

MN31

MESHCOMNSULT EMGINEERING

PROJECT: PROPOSED POWERLINE LOCATION MHN 31 DATE RECEIVED: 09.12 2012
MATERIAL DESCRIPTION: [ 3ILTY SAND WITH GRAVEL JOB REF: GCLITGA-342/12 DATE TESTED: 18.12 2012
SAMPLED BY: GCL DEPTH: 1.0mM SAMPLE MNo.: 1109
100 - / SN,
i /
B0
F /
%’ 60
Z . /
= I
E /_.—-“"—"
5 40
B _//
£ o
b1
10
i}
0.002 0.006 0.0z 0.06 0.2 0.6 20 6.0 m 50 200
Particle Size [mim)
FINE MEDIUM COARSE HANE MEDIUM COARSE FME MEDILM COARSE
CLAY | COBBLES BOULDERS
SILT SAND GRAVEL
TESTED BY: MOMNICA DATE REPORTED 19,12 2012 CHECKED: WK




Geotechnical & Geophysical Investigations

Isiolo-Nanyuki-Meru Powerline

379

TP31-32A

MESHCOMNSULT ENGINEERING

PROJECT: MNANYUKI 151000 MERL POWERLINE LOCATION MN31{TP31-32A)MNI2 DATE RECEIVED: 09.02 2013
MATERIAL DESCRIPTION: |Elastic SILT JOB REF: GCL/MAS-355/13 DATE TESTED: 14.03.2013
SAMPLED BY: GEQCON LIMITED DEPTH: 2.0M SAMPLE Mo.: 1213
100 - -_-_#/,a—a-—o—o—u—u—
IR
a0 pE—— o
80
g 70
E &0
]
E 50
g a0
2 30
20
10
o
0.002 0005 0.02 0.06 02 0.6 2.0 6.0 0 &0 200
Particle Size (mm)
FINE MEDILUM COARSE FINE MEDIUM |CDARSE FINE MEDIUM COARSE
CLAY T SAND SRAVEL COBBLES BOULDERS




DCP - CBR CORRELATION

MN31



Geotechnical & Geophysical Investigations

Nanyuki —Isiolo —Meru

powerline
ANGLE POINT BEARING CAPACITY
MN31
CALCULATION OF SAFE BEARING CAPACITY: TP MN 31
PROJECT: PROPOSED POWERLINE |SITE: NANYUKI-ISIOLO-MERU |DATE RECEIVED: 09.12.2012
DEPTH: 1.0M LOCATION: |EASTERN JOB No.: GCL/TGA_342/12
MATERIAL DESCRIPTION: |SILTY SAND WITH GRAVEL Sample No.:
LABORATORY TEST RESULTS
SHEARBOX DENSITY
C(kN/m?) = 26 y (kg/m®) = 1918
0()= 23 y (kN/m’) = 18.82
REFERENCE CALCULATIONS RESULTS
Ultimate Bearing Capacity
s = 1.3cNc + 0.8yZNg + 0.4y BNy
Bearing Capacity Factors : Meyerhof's Analyses
N=  18.05
N,=  8.66
Whitlow. R
Basic Soil N - 18
Mech. v '
Tomlinson.
M.J. The Ultimate Bearing Capacity of a Pad Foundation
Foundation
Design & B(m)= 1.0
Construction
Z (m)= 1.0
ge=(1.3 x 26 x 18.05) + (0.8 x 18.82 x 1.0 x 8.66) + (0.4 x 18.82 x 1.0 x 4.82) 777 kN/m’
The Safe Bearing Capacity of the foundation is : (Fs = 3.0)
q.=777/3.0 259 kN/m’

Calculations By: B.K.

Checked: WK
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Geotechnical & Geophysical Investigations

Nanyuki —Isiolo —Meru

powerline
TP31-32A
CALCULATION OF SAFE BEARING CAPACITY: MN31 (TP31-32A) MIN32
PROJECT: PROPOSED POWERLINE SITE: NANYUKI-ISIOLO-MERU |DATE RECEIVED: 06.03.2013
DEPTH: 1.6M LOCATION: |EASTERN JOB No.: GCL/NC_356/03
MATERIAL DESCRIPTION: ELASTIC SILT Sample No.: 1213
LABORATORY TEST RESULTS
SHEARBOX DENSITY
ClkN/m’) = 22 y (kg/m’) = 1766
o()= 18 y (kN/m*) = 17.32
REFERENCE CALCULATIONS RESULTS
Ultimate Bearing Capacity
gs = 1.3cNc + 0.8yZNg + 0.4y BNy
Bearing Capacity Factors : Meyerhof's Analyses
N= 13.10
Ng=  5.26
Whitlow. R Basic N 2.00
Soil Mech. L :
Tomlinson. M.J.
Foundation  [The Ultimate Bearing Capacity of a Pad Foundation
Design &
Construction B(m)= 1.0
Z (m)= 1.6
Qs= (1.3 x 22 x 13.10) + (0.8 x 17.32 x 1.6 x 5.26) + (0.4 x 17.32 x 1.0 x 2.00) 505 kN/m’
The Safe Bearing Capacity of the foundation is : (Fs = 3.0)
q. = 505/2.0 168 kN/m’

382

Calculations By: B.K.

Checked: WK




DRY DENSITY / MOISTURE CONTENT RELATIONSHIP

BS 1377 - 4: 1990

MN31

NESHCONSULT ENGINEERING

Project: PROPOSED POWERLINE LOCATION: |EASTERN Depth: 1.0M
Site: NANYUKI-ISIOLO-MERU Job Ref.: GCL/TGA-342/12 Sample No.: |1109
Material Date
Description: [SILTY SAND WITH GRAVEL Sample Ref: |TP MN 31 received: 09.12.2012
Meoisture Addition 50cc 100cc 150cc 200cc 250cc 300cc
Mass of Mould+Base+Soil 5652 5779 5882 5925 5883 5812
Mass of Mould+Base 3995 3995 3995 3995 3995 3995
Mass of Compacted Soil 1657 1784 1887 1930 1888 1817
Bulk Density (Kgs/m’) 1657 1784 1887 1930 1888 1817
Tin No. G53 G22 G58 G27 G29 G31
Weight Wet Soil 2325 257.0 281.1 254.6 297.8 330.0
Weight of Dry Soil 209.1 226.8 243.4 216.3 249.0 271.8
Weight of Water 23.4 30.2 37.7 383 48.8 58.2
Meoisture Content (%) 11.2 13.3 15.5 17.7 19.6 21.4
Dry Density (Kgs/m’) | 1400 1574 1634 1640 | 1579 1497
1700
1675 4
1650 4
1625 4
2
_\‘E:hh 1600 4
)
= 1575 |
=
fa]
= 1550 4
[a}
1525 4
1500 4
1475 4
1450 T - T T T -
100 120 140 16.0 180 200 220 240
Moisture Content (%)
Maximum Dry Density (Kg/m®): 1645 Optimum Moisture Content (%): 16.6%
Tested By: STEVE Date Reported: 25.01.2013 Checked By: WK




CHEMICAL ANALYSIS

Angle Point MN31

Depth 1.0m
pH 7.9
Chloride(%) mg/1 0.61
Sulphate (mg/1) 0.001

TP31-32
Depth 2.0m
pH 7.22
Chloride(%) mg/1 0.006
Sulphate (mg/1) 0.033

TP31-32B
Depth 0.8m
pH 7.10
Chloride(%) mg/1 -

Sulphate (mg/1)




ANGLE POINT 31 LOG

FROJECT: NANYUKI-IS LD -MERL PUWERLINE
5ITE: NANYUKI-ISIOLO-MERU
MMN 31
SCALE LEGERD DE-':;H: MATERIAL DESCRIFTION

1.5

25

L0

Brow nish Grey Highly weathered
Fragmented Rock Strata




TEST POINT 31-32A, 31-32B LOGS

FROJECT: NANYURI-ISI0LO-MERL POWERLINE DATE: 23-2B022013
SITE: NANYUEI-IS[0LO-MERL LOGGED EY: STEVE
MM31 [TP31-32A) MN32 MM31 [TP31-3ZB) MN3 2
DEFTH DEFTH

SCALE LEGEMD (m] MATERIAL DESCRIPTION LEGEMD (m] MATERIAL DESCRIPTION
Brownish Red Sandy CLAY

L6
LR Fragmented rock Boulders

Brown Elastic SILT
xn
25




SEGMENT 31

ATTERBERG LIMITS BS 1377 - 2: 1990

MN32
Project: PROPOSED POWERLINE Site / Location: NANYUKI-ISIOLO-MERU Date Received:  [09.12.2012
Material Description: |SANDY LEAN CLAY Job Reference: GCL/TGA-342/12 Sample No.: 1110
Sampled By: GCL Depth: 2.0M Date Tested: 18.12.2012
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 4 5 6 1 2 |aw
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 o.0l- _
Final Gauge Reading (mm) 16.0 18.3 20.0 221 24.2 26.0]- -
Tin No 69 a2 21 28 23 52 17 43
Mass of Wet Soil (g) 43.22| 36.12 33.99 39.34| 49.23| 41.99| 23.40| 27.42
Mass of Dry Soil (g 30.76] 25.49 23.58 27.02| 33.40| 28.09| 19.07| 22.31
Mass of Moisture (g) 12.46] 10.63 10.41 12.32| 15.83| 13.90 4.33 5.11
Moisture Content (%) 40.5 41.7 44.1 45.6 47.4 495 22.7 229 22.8
PLASTIC LIMIT
33.0 PL= @ %
LIQUID LIMIT
30.0 L= 43.6
Proportion Passing 425 pum BS Sieve
25.0 /ﬂ)__,_) . 98.1 %
® 200 - —] PLASTICITY INDEX
ﬁ ,,,.f'”/_{ ! Pl = 20.8 %
€ o | l PLASTIC MODULUS
a | PM= 2040
10.0 : LINEAR SHRINKAGE
LS=  10.0%
5.0
GROUP SYMBOL (USC SYSTEM)
0.0 X CL
40.5 41.7 44,1 45.6 47.4 49,3
Moisture Content (%)
Date Reported: 19.12.2012 Checked: WK

Tested By: LUCAS




TP32-

33

NESHCONSULT ENGINEERING

Project: NANYUKI ISIOLO MERU POW|Site / Location: MN32 (TP32-33)MN33 Date Received:  |06.03.2013
Material Description: |SILT Job Reference: GCL/MNAS-356/13 Sample No.: 1215
Sampled By: GEOQ CON Depth: 2.0M Date Tested: 20.03.2013
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 4 5 6 1 2 |Aw
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 0.0[- -
Final Gauge Reading (mm) 16.2 18.1 20.0 22.2 24.1 26.0|- -
Tin No 22 15 32 62 54 18 49 27
Mass of Wet Soil (8) 41.64| 54.71 46.54| 38.17| 41.17| 50.14| 38.95| 41.07
Mass of Dry Soil () 28.92| 37.42 31.37| 25.41| 27.03| 32.54| 30.74| 32.39
Mass of Moisture ] 12.72| 17.29 15.17| 12.76| 14.14| 17.60| 8.21| 868
Moisture Content (%) 44.0 46.2 48.4 50.2 52.3 54.1 26.7 26.8 26.8
PLASTIC LIMIT
35.0 PL=  268%
LIQUID LIMIT
300 L= E
oo Proportion Passing 425 pm BS Sieve
|+ = 35.1%
® 200 L PLASTICITY INDEX
.E f—f’”f Pl= 214 %
&g ., PLASTIC MODULUS
8 | PM = 2040
100 : LINEAR SHRINKAGE
I 1S=  10.0 %
5.0 !
| GROUP SYMBOL (USC SYSTEM)
0.0 | ML
420 46.2 43 4 50.2 52.3 541

Moisture Content (%)




Geotechnical & Geophysical Investigations

Isiolo-Nanyuki-Meru Powerline

PARTICLE SIZE ANALYSIS BS 1377 - 2: 1990

MN32

NESHCOMNSULT ENGINEERING

PROJECT: PROPOSED POWERLINE LOCATION MM 32 DATE RECEIVED: 09.12 2012
MATERIAL DESCRIPTION: | SANDY LEAMN CLAY JOB REF: GCL/TGA-342/12 DATE TESTED: 18.12.2012
SAMPLED BY: GCL DEPTH: 2.0M SAMPLE Mo.: 1110
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FINE MEDIUM COARSE ANE MEDIUM COARSE FNE MEDMUM COARSE
CLAY | COBBLES BOULDERS
SILT SAND GRAVEL
TESTED BY: MONICA DATE REPORTED 19.12.2012 CHECKED: WK
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Geotechnical & Geophysical Investigations

Isiolo-Nanyuki-Meru Powerline

390

NMESHCONSULT ENGINEERING

TP32-33

PROJECT: MNANYUKI 151010 MERU POWERLIME LOCATION MMN3I2[TP32-33)MN33 DATE RECEIVED: 09.02 2013
MATERIAL DESCRIPTION: | SILT JOB REF: GCL/NAS-355/13 DATE TESTED: 14.03.2013
SAMPLED BY: GEOQCOM LIMITED DEPTH: 2.0M SAMPLE Mo.: 1215
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DCP - CBR CORRELATION

MN32

NESHCONSULT ENGINEERING

Project: |PROPOSED POWERLINE Location: EASTERN Test LocatiofMN 32 Date of Test: |04.12.2012
Site: NANYUKI-ISIOLO-MERU Job No.: GCL/TGA-342/12 Depth: 2.0M Sample No. 1110
No. of Blows
0 20 40 60 80
DCP TEST RESULTS 0
Penetration
Point Blow | Cum. | Penetration ind
ndex
No. Count | Blows mm
( ) {(mm/blow) |
0 0 0 50 50 ¢ pRr1
1 1 1 60 10.0
2 1 2 65 5.0
3 2 4 75 5.0 100 PR 2
4 5 9 85 20| E
5 5 14 95 20( £
c
6 5 19 105 20| 8 150 PR3 |
7 10 29 120 15| £ \
u
8 10 39 138 18| §
o
9 15 54 152 0.9 200
10 20 74 175 1.2
250
300
DCP/CBR CORRELATION
Penetration Index Average (mm/blow) Estimated CBR (%)
PR 1 10 22.5
PR 2 5 54.6
PR 3 1.5 255.0
Test By: LUCAS Checked: WK




Geotechnical & Geophysical Investigations Nanyuki -Isiolo -Meru
powerline

ANGLE POINT BEARING CAPACITY

MN32

CALCULATION OF SAFE BEARING CAPACITY: TP MN 32

PROJECT: PROPOSED POWERLINE |SITE: NANYUKI-ISIOLO-MERU |DATE RECEIVED: 09.12.2012
DEPTH: 2.0M LOCATION: |EASTERN JOB No.: GCL/TGA_342/12
MATERIAL DESCRIPTION: |SANDY LEAN CLAY sample No.: 1110
LABORATORY TEST RESULTS
SHEARBOX DENSITY

C(kN/m?) = 23 y (kg/m®) = 1873

o(°)= 21 y (kN/m®) = 18.38

REFERENCE CALCULATIONS RESULTS

Ultimate Bearing Capacity

(s = 1.3cNc + 0.8yZNg + 0.4y BNy

Bearing Capacity Factors : Meyerhof's Analyses

N= 15.81
Ng = 7.07
Whitlow. R
Basic Soil N - 3.42
Mech. ¥ '
Tomlinson.
M.J. The Ultimate Bearing Capacity of a Pad Foundation
Foundation
Design & B(m)= 1.0
Construction
Z(m)= 2.0
q;=(1.3%23x15.81)+(0.8x18.38x 2.0x 7.07) + (0.4 x 18.38x 1.0 x 3.42) 706 kN/m2

The Safe Bearing Capacity of the foundation is : (Fs = 3.0)

a, = 706/3.0 235 kN/m’

Calculations By: B.K. Checked: WK

392




Geotechnical & Geophysical Investigations

Nanyuki -Isiolo -Meru

powerline
TP32-33
CALCULATION OF SAFE BEARING CAPACITY: MN32 (TP32-33) MN33
PROJECT: PROPOSED POWERLINE SITE: NANYUKI-ISIOLO-MERU |DATE RECEIVED: 06.03.2013
DEPTH: 1.2M LOCATION: |[EASTERN J10B No.: GCL/NC_356/03
MATERIAL DESCRIPTION: SANDY SILT Sample No.: 1215
LABORATORY TEST RESULTS
SHEARBOX DENSITY
ClkN/m’) = 27 y (kg/m’) = 1921
8()= 22 y (kN/m’) = 18.85
REFERENCE CALCULATIONS RESULTS
Ultimate Bearing Capacity
gs = 1.3cNc + 0.8yZNg + 0.4y BNy
Bearing Capacity Factors : Meyerhof's Analyses
N= 16.88
Ng=  7.82
Whitlow. R Basic N = 107
Soil Mech. L :
Tomlinson. M.J.
Foundation  [The Ultimate Bearing Capacity of a Pad Foundation
Design &
Construction B(m)= 1.0
Z (m)= 1.2
Q5= (1.3 X 27 x 16.88) + (0.8 x 18.85 x 1.2 x 7.82) + (0.4 x 18.85 x 1.0 x 4.07) 765 kN/m’®
The Safe Bearing Capacity of the foundation is : (Fs = 3.0)
q. = 765/3.0 255 kN/m’
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Calculations By: B.K.

Checked: WK




DRY DENSITY / MOISTURE CONTENT RELATIONSHIP

BS 1377 -4:1

990

MN32

NESHCONSULT ENGINEERING

Project: PROPOSED POWERLINE LOCATION: |EASTERN Depth: 2.0M
Site: NANYUKI-ISIOLO-MERU Job Ref.: GCL/TGA-342/12 Sample No.: |1110
Material Date
Description: [SANDY LEAN CLAY Sample Ref: |TP MN 32 received: 09.12.2012
Moisture Addition 150cc 200cc 250cc 300cc 350cc 400cc
Mass of Mould+Base+Soil 5605 5746 5848 5881 5831 5741
Mass of Mould+Base 3995 3995 3995 3995 3995 3995
Mass of Compacted Soil 1610 1751 1853 1886 1836 1746
Bulk Density (Kgs/m") 1610 1751 1853 1886 1836 1746
Tin No. G29 G37 G57 G11 G13 G04
Weight Wet Soil 246.6 237.6 256.7 276.1 289.2 302.9
Weight of Dry Soil 198.4 187.8 199.6 211.7 218.3 224.9
Weight of Water 48.2 49.8 57.1 64.4 70.9 78.0
Moisture Content (%) 243 26.5 28.6 30.4 32.5 34.7
Dry Density (Kgs/m") | 1205 1384 | 1441 1446 1386 1296
1475
1450
1425
£ 1400
2
>
2 1375 |
[ =4
@
o
2 1350 A
[a}
1325
1300 -
1275 T T T T T T
220 240 26.0 280 30.0 320 340 36.0
Moisture Content (%)
Maximum Dry Density (Kg/m’): 1450 Optimum Moisture Content (%): 29.2%

Tested By: STEVE

Date Reported: 25.01.2013

Checked By: WK




CHEMICAL ANALYSIS

Angle Point MN32

Depth 2.0m
pH 6.94
Chloride(%) mg/1 -
Sulphate (mg/1)

TP32-33
Depth 2.0m
pH 7.16
Chloride(%) mg/1 0.008
Sulphate (mg/1) 0.035




ANGLE POINT 32 LOG

0B REF: G LN EE_ 342/ 12
MN 32
LEGEND ”'[”;Tj"[ MATERIAL DESCRIFTION
I

2.0

Reddish Brown Elastic SILT




TEST POINT 32-33 LOG

PROJECT: NANYUIEI-ISIOLO-MERU POWERLINE
SITE: NANYUKI-ISIOLO-MERL
MN3Z [TP32-33) MN33
SCALE LEGEMND DE_T]'H MATERIAL DESCRIPTION
Brown Elastic SILT with 5and
15

20

Brown Elastic SILT




SEGMENT 32

ATTERBERG LIMITS BS 1377 - 2: 1990

MN33
Project: PROPOSED POWERLINE Site / Location: NANYUKI-ISIOLO-MERU Date Received:  [09.12.2012
Material Description: |SILTY SAND WITH GRAVEL  |Job Reference: GCL/TGA-342/12 Sample No.: 1111
Sampled By: GCL Depth: 2.7TM Date Tested: 18.12.2012
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 4 5 6 1 2 |Aw
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 0.0]- _
Final Gauge Reading (mm) 16.3 18.0 20.1 22.2 24.0 26.1|- -
Tin No 35 27 19 8 26 36 29 58
Mass of Wet Soil (g 36.79| 25.76 31.13 34.86| 42.19| 3857 24.97 29.87
Mass of Dry Soil (g 26.47| 18.23 21.76 24.01| 28.62| 2578 2009 24.00
Mass of Moisture (e) 10.32 7.53 9.37 10.85| 13.57| 12.79 4.88 5.87
Moisture Content (%) 39.0 41.3 431 45.2 47.4 49.6 24.3 24.5 24.4
PLASTIC LIMIT
35.0 PL= 24.4 %
LIQUID LIMIT
30.0 LL= 42.7
Proportion Passing 425 pum BS Sieve
25.0
= = 439%
’-"""'—_JH—X
" PLASTICITY INDEX
@ 200 —T
5 — ! Pl= 18.3 %
m w_)_/_f""ﬂ : —
g 150 : PLASTIC MODULUS
a I PM= 804
|
10.0 ' LINEAR SHRINKAGE
Ls= 8.6 %
5.0
GROUP SYMBOL (USC SYSTEM)
0.0 L SM
39.0 41.3 431 45.2 47.4 49.6
Moisture Content (%)
Date Reported: 19.12.2012 Checked: WK

Tested By: LUCAS




TP33-34C

NESHCONSULT ENGINEERING

Project: NANYUKI ISIOLO MERU POW|Site / Location: MN33 (TP33-34C)MN34 Date Received:  [06.03.2013
Material Description: |Elastic SILT Job Reference: GCL/MNAS-356/13 Sample No.: 1218
Sampled By: GEOQ CON Depth: 1.2M Date Tested: 20.03.2013
2.0M
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 a 5 6 1 2 |Av
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 0.0l- -
Final Gauge Reading (mm) 16.1| 182 20.2 220| 240 263 -
Tin No 20 31 25 64 68 a7 1 2
Mass of Wet Soil (g} 34.46| 37.33 41.72| 45.04| 49.29| 42.24| 13.24 17.32
Mass of Dry Soil (8) 23.44| 25.02 27.56| 29.32| 31.70| 26.91| 10.34| 1351
Mass of Moisture (&) 11.02| 1231 14.16| 1572 17.59| 1553 290 3.1
Moisture Content (%) 47.0 49.2 51.4 53.6 55.5 57.7 28.0 28.2 28.1
PLASTIC LIMIT
35.0 PL=  28.1%
LIQUID LIMIT
30.0 LL = E
Proportion Passing 425 pm BS Sieve
250 —— _ 570 %
= 200 L PLASTICITY INDEX
3 fr,_f—"”f’{ PI=  229%
- | ! PLASTIC MODULUS
3 | PM - 2219
100 | LINEAR SHRINKAGE
: 15- 107 %
5.0 ;
| GROUP SYMBOL (USC SYSTEM)
0.0 i MH
47.0 492 514 536 555 57.7

Moisture Content (%)




Geotechnical & Geophysical Investigations

Isiolo-Nanyuki-Meru Powerline

400

PARTICLE SIZE ANALYSIS BS 1377 - 2: 1990

MN33

MESHCOMNSULT EMGINEERING

PROJECT: PROPOSED POMWERLINE LOCATION MN 33 DATE RECEIVED: 09.12 2012
MATERIAL DESCRIPTION: | 3ILTY SAND WITH GRAVEL JOB REF: GCLTGA-342/12 DATE TESTED: 18.12. 2012
SAMPLED BY: GCL DEPTH: 2.7M SAMPLE No.: 1111
100 - / R
50 /
o 7
% - 1A
o
50 e
Er ﬂ
€ 40
E F___._,_,..—-F""'_
£ o
20
10
1]
0.002 0.006 0.0z 0.06 0.2 0.6 20 6.0 0 50 200
Particle Size (mim)
CLAY FINE MEDIUM COARSE ANE MEDIUM |m-"|RSE FMNE MEDIUM COARSE c BOULDERS
SILT SAND GRAVEL
TESTED BY: MONICA DATE REPORTED 20.12 2012 CHECKED: WK




Geotechnical & Geophysical Investigations

Isiolo-Nanyuki-Meru Powerline
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TP33-34C

NESHCOMNSULT ENGINEERING

PROJECT: MANYUKI 1IS10L0 MERU POWERLINME LOCATION MMNII(TP33-34C)MNI4 DATE RECEIVED: 09.02 2013
MATERIAL DESCRIPTION:|Elastic SILT JOB REF: GCL/NAS-355/13 DATE TESTED: 14.03 2013
SAMPLED BY: GEQCON LIMITED DEPTH: 2.0M SAMPLE No.: 1218
100 - //__._—— — —
ag
4--'"""""
B0
£ 10
%‘ 0
s
E 50
E a0
&2 30
20
10
0
0.002 0.006 0.02 0.06 02 0.6 2.0 6.0 20 60 200
Particle Size (mm)
FINE MEDIUM COARSE FINE MEDIUM |CDAHSE FINE MEDIUM COARSE
CLAY ST <AND SRAVEL COBBLES BOULDERS




DCP - CBR CORRELATION

MN33

NESHCONSULT ENGINEERING

Project: |PROPOSED POWERLINE Location: EASTERN Test LocatiofMN 33 Date of Test: |04.12.2012
Site: NANYUKI-ISIOLO-MERU Job No.: GCL/TGA-342/12 Depth: 2.7M Sample No. 1111
MNo. of Blows
0 20 40 60 80
DCP TEST RESULTS 0
A . Penetration
Point Blow Cum. | Penetration ind
ndex
No. Count | Blows mm
( ) (mm/blow) |
0 0 0 50 50 ¢ PR 1
1 2 2 59 4.5
2 2 4 68 4.5 PR 2
3 2 6 78 5.0 100 H——
- PR 3
4 5 11 83 1.0l g
5 10 21 88 os| £
c
6 10 31 a5 0.7 g 150
7 15 46 110 10| E
v
8 20 66 127 09| §$
a
200
250
300

DCP/CBR CORRELATION

Penetration Index Average (mm/blow) Estimated CBR (%)
PR 1 4.5 62.5
PR 2 2 176.5
PR 3 0.8 570.2

Test By: LUCAS Checked: WK




Geotechnical & Geophysical Investigations

Nanyuki -Isiolo -Meru

powerline
ANGLE POINT BEARING CAPACITY
MN33
CALCULATION OF SAFE BEARING CAPACITY: TP MN 33
PROJECT: PROPOSED POWERLINE |SITE: NANYUKI-ISIOLO-MERU |DATE RECEIVED: 09.12.2012
DEPTH: 2.7M LOCATION: |EASTERN JOB No.: GCL/TGA_342/12

MATERIAL DESCRIPTION: |SILTY SAND WITH GRAVEL Sample No.:
LABORATORY TEST RESULTS
SHEARBOX DENSITY
C(kN/m?) = 27 y (kg/m’) = 1972
g ()= 22 y (kN/m’) = 19.35
REFERENCE CALCULATIONS RESULTS
Ultimate Bearing Capacity
gs=1.3cNc + 0.8yZNqg + 0.4y BNy
Bearing Capacity Factors : Meyerhof's Analyses
N=  16.88
No=  7.82
Whitlow. R
Basic Soil N = 4.07
Mech. v '
Tomlinson.
M.J. The Ultimate Bearing Capacity of a Pad Foundation
Foundation
Design & B(m= 1.0
Construction
Z (m)= 2.7
as= (1.3 x 27 x 16.88) + (0.8 x 19.35 x 2.7 x 7.82) + (0.4 x 19.35 x 1.0 x 4.07) 951 kN/m?*
The Safe Bearing Capacity of the foundation is : (Fs = 3.0)
g, =951/3.0 317 kN/m’

Calculations By: B.K.

Checked: WK
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Geotechnical & Geophysical Investigations

Nanyuki -Isiolo -Meru

powerline
TP33-34C
CALCULATION OF SAFE BEARING CAPACITY: MN33 (TP33-34C) MN34
PROJECT: PROPOSED POWERLINE SITE: NANYUKI-ISIOLO-MERU [DATE RECEIVED: 06.03.2013
DEPTH: 1.0M LOCATION: |EASTERN JOB No.: GCL/NC_356/03
MATERIAL DESCRIPTION: ELASTIC SILT Sample No.: 1218
LABORATORY TEST RESULTS
SHEARBOX DENSITY
C(kN/m?) = 31 y (kg/m’) = 2036
8()= 25 y (kN/m’) = 19.97
REFERENCE CALCULATIONS RESULTS
Ultimate Bearing Capacity
g = 1.3cNc + 0.8yZNg + 0.4y BNy
Bearing Capacity Factors : Meyerhof's Analyses
Ne= 2072
N,=  10.66
Whitlow. R Basic N = 677
Soil Mech. L '
Tomlinson. M.J.
Foundation  [The Ultimate Bearing Capacity of a Pad Foundation
Design &
Construction B(m)= 1.0
Z (m)= 1.0
ge= (1.3 X 31 x 20.72) + (0.8 x 19.97 x 1.0 x 10.66) + (0.4 x 19.97 x 1.0 x 6.77) 1059 kN/m’
The Safe Bearing Capacity of the foundation is : (Fs = 3.0)
g, = 1059/3.0 353 kN/m’

404

Calculations By: B.K.

Checked: WK




DRY DENSITY / MOISTURE CONTENT RELATIONSHIP

BS 1377 - 4: 1990

MN33

NESHCONSULT ENGINEERING

Project: PROPOSED POWERLINE LOCATION: |EASTERN Depth: 2.7M
Site: NANYUKI-ISIOLO-MERU Job Ref.: GCL/TGA-342/12 Sample No.: |1111
Material Date
Description: |SILTY SAND WITH GRAVEL Sample Ref: |TP MN 33 received: 09.12.2012
Moisture Addition 100cc 150cc 200cc 250cc 300cc 350cc
Mass of Mould+Base+Soil 5699 5830 5939 5976 5933 5851
Mass of Mould+Base 3995 3995 3995 3995 3995 3995
Mass of Compacted Soil 1704 1835 1944 1981 1938 1856
Bulk Density (Kgs/m") 1704 1835 1944 1981 1938 1856
Tin No. G16 G27 G21 G43 G09 G21
Weight Wet Soil 297.0 275.1 317.7 292.1 307.2 3295
Weight of Dry Soil 261.4 237.6 269.5 244.0 252.8 267.2
Weight of Water 35.6 37.5 48.2 48.1 54.4 62.3
Meoisture Content (%) 13.6 15.8 17.9 19.7 215 23.3
Dry Density (Kgs/m") | 1500 1585 1649 | 1655 1595 | 1505
1675
1650 4
1625
2 1600 1
o
=
)
=2 1575 -
=
@
[a}
= 1550
o
1625
1500 4
1475 T T - T -
120 140 16.0 18.0 200 220 240
Moisture Content (%)
Maximum Dry Density (Kg/m’): 1660 Optimum Moisture Content (%): 18.8%

Tested By: STEVE

Date Reported: 25.01.2013

Checked By: WK




CHEMICAL ANALYSIS

Angle Point MN33

Depth 2.7m
pH 7.85
Chloride(%) mg/1 0.46
Sulphate (mg/1) 0.001

TP33-34A
Depth 1.2m
pH 7.72
Chloride(%) mg/1 0.008
Sulphate (mg/1) 0.021

TP33-34B
Depth 1.8m
pH 8.01
Chloride(%) mg/1 0.010
Sulphate (mg/1) 0.038




Depth
pH
Chloride(%) mg/1

Sulphate (mg/1)

TP33-34C

2.0m

7.08

0.011

0.020




INSITU DENSITY TEST

TP33-34C
Depth (m) 2.0
Bulk density (kg/m3) 1634
Moisture Content (%) 35.9
Dry Density (kg/m3) 1202
Maximum Dry Density (kg/m3) 1463

Relative Compaction (%) 82.2




ANGLE POINT 33 LOG

DATE: fs - 09122012
LOGGED BY: LUC AS
MN 33
LEGEN I ”'[‘:EH MAT ERIAL DESCRIPTION
I

Brownish Red Elastic SILT with Sand

0.9

Browniih /Reddish Grey Highly
weathered and fragmented Rock
Strata

1.7




TEST POINT 33-34A, 33-34B, 33-34C LOGS

JOE REF: GCL/NCE_356/03
MN33 (TP33-344) MN34
LEGEND Df:H MATERIAL DESCRIPTION

[LE

Brownish Red Sandy SILT

12

Grey Fragmented ROCKE boulders
and cobhble tractions




PROJECT: NANYUKI-ISIOLOD-MERU FOWERLINE  |JOB REF: GCL/NCE_356/03
SITE: NANYUKIISIOLD-MERL
MN33 (TP33-34B) MN34 MN33 (TP33-34C) MN34
DEPTH DEPTH
SCALE | LEGEND () MATERIAL DESCRIPTION LEGEND [ MATERIAL DESCRIPTION
0
0.5
1 Dark Brown elastic SILT
AarkBrown elashc Brownish Red Sandy SILT
12
15
19
2 20 20
25




SEGMENT 33

ATTERBERG LIMITS BS 1377 - 2: 1990

MN34
Project: PROPOSED POWERLINE Site / Location: NANYUKI-ISIOLO-MERU Date Received:  [09.12.2012
GRAVEL WITH SILT AND
Material Description: |SAND Job Reference: GCL/TGA-342/12 Sample No.: 1112
Sampled By: GCL Depth: 1.3M Date Tested: 18.12.2012
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 4 5 6 1 2 |Aw
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 0.0l- _
Final Gauge Reading (mm) 16.2 18.3 20.0 221 24.0 26.1|- -
Tin No 42 51 63 35 62 14 9 24
Mass of Wet Soil (g) 40.88| 30.81 45.67 30.23] 36.30( 40.52| 2153 17.90
Mass of Dry Soil (g) 30.51] 22.64 33.02 27.92| 25.44 28.06| 17.03| 14.14
Mass of Moisture (g) 10.37 8.17 12.65 11.31] 10.86] 12.46 4.50 3.76
Moisture Content (%4) 34.0 36.1 38.3 40.5 42.7 44.4 26.4 26.6 26.5
PLASTIC LIMIT
35.0 PL= 26.5 %
LIQUID LIMIT
30.0 LL= @
Proportion Passing 425 pm BS Sieve
25.0 /(,,.— - 14.6 %
1| PLASTICITY INDEX
@ 200 —
g - |+ I Pl = 11.6 %
£ o0 PLASTIC MODULUS
a PM= 169
10.0 LINEAR SHRINKAGE
LS= 57 %
5.0
GROUP SYMBOL (USC SYSTEM)
0.0 Ll GW-GM
34.0 36.1 38.3 40.5 42.7 44.4
Moisture Content (%)

Tested By: LUCAS Date Reported: 19.12.2012 Checked: WK




Geotechnical & Geophysical Investigations

Isiolo-Nanyuki-Meru Powerline
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PARTICLE SIZE ANALYSIS BS 1377 - 2: 1990

MN34

MESHCOMSULT ENGIMEERING

PROJECT: PROPOSED POWERL NE LOCATION MN 24 DATE RECEIVED: 09.12 2012
MATERIAL DESCRIPTION: | WELL-GRADED GRAVEL WITH SILT AND 54 JOB REF: GCLTGA-342/12 DATE TESTED: 18.12. 2012
SAMPLED BY: GCL DEPTH: 1.3M SAMPLE Mo.: 1112
100 - / ———
o /
B0 /
F /
ic /
/
) /
2w
-
= /
g 30 /
w0 e
m _-_.-‘_._._._,_ﬂ-_‘-.—._._'
]
0.002 0.006 n.0z 0.06 0.2 0.6 20 6.0 0 50 200
Particle Size (mim)
FINE MEDILR CDARSE HAME MEDIUM COARSE FINE MEDILIM COARSE
CLAY | COBBLES BOULDERS
SILT SAND GRAVEL
TESTED BY: MOMICA DATE REPORTED 19.12.2012 CHECKED: WK




DCP - CBR CORRELATION

MN34

NESHCONSULT ENGINEERING

Project: |PROPOSED POWERLINE Location: EASTERN Test LocatiofMN 34 Date of Test: |04.12.2012
Site: NANYUKI-ISIOLO-MERU Job No.: GCL/TGA-342/12 Depth: 1.3M Sample No. 1112
No. of Blows
0 20 40 60 80
DCP TEST RESULTS 0
i A Penetration
Point Blow Cum. | Penetration ind
ndex
No. Count | Blows mm
( ) {(mm/blow) |
0 0 0 49 50
1 1 1 80 11.0
2 2 3 73 6.5
3 2 5 75 1.0 100
4 5 10 90 3.0|| E
£
5 5 15 100 2.0 - PR 3
& 10 25 110 1.0]| .2 150
_ © Tte
7 10 35 125 15| &
1]
8 15 50 138 09| §
o
9 20 70 158 1.0 500
250
300

DCP/CBR CORRELATION

Penetration Index

Average (mm/blow)

Estimated CBR (%)

PR 1 11 19.9
PR 2 3.3 93.0
PR 3 11 379.3
Test By: LUCAS Checked: WK




Geotechnical & Geophysical Investigations

Nanyuki -Isiolo -Meru

powerline
ANGLE POINT BEARING CAPACITY
MN34
CALCULATION OF SAFE BEARING CAPACITY: TP MN 34
PROJECT: PROPOSED POWERLINE |SITE: NANYUKI-ISIOLO-MERU |DATE RECEIVED: 09.12.2012
DEPTH: 1.3M LOCATION: |EASTERN JOB No.: GCL/TGA_342/12
MATERIAL DESCRIPTION: |GRAVEL WITH SILT AND SAND sample No.: 1112
LABORATORY TEST RESULTS
SHEARBOX DENSITY
C(kN/m?) = 30 y(kg/m?) = 2047
o() = 25 y (kN/m’) = 20.08
REFERENCE CALCULATIONS RESULTS

Whitlow. R
Basic Soil
Mech.
Tomlinson.
M.J.
Foundation
Design &
Construction

Ultimate Bearing Capacity

gs = 1.3cNc + 0.8yZNqg + 0.4y BNy

Bearing Capacity Factors : Meyerhof's Analyses

Ne=  20.72
No=  10.66
N,= 677

The Ultimate Bearing Capacity of a Pad Foundation

B(m)= 1.0

Z(m)= 1.3

g;=(1.3x30x20.72) + (0.8 x 20.08 x 1.3 x 10.66) + (0.4 x 20.08 x 1.0 x 6.77)

The Safe Bearing Capacity of the foundation is : (Fs = 3.0)

q. = 1085/3.0

1085 kN/m?’

362 kN/m’

Calculations By: B.K.

Checked: WK
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DRY DENSITY / MOISTURE CONTENT RELATIONSHIP

BS 1377 - 4: 1990

MN34

NESHCONSULT ENGINEERING

Project: PROPOSED POWERLINE LOCATION: |EASTERN Depth: 1.3M
Site: NANYUKI-ISIOLO-MERU Job Ref.: GCL/TGA-342/12 Sample No.: |1112
Material Date
Description: |GRAVEL WITH SILT AND SAND Sample Ref: [TP MN 34 received: 09.12.2012
Moisture Addition Occ 50cc 100cc 150cc 200cc 250cc
Mass of Mould+Base+Soil 5777 5905 6006 6054 6024 5956
Mass of Mould+Base 3995 3995 3995 3995 3995 3995
Mass of Compacted Soil 1782 1910 2011 2059 2029 1961
Bulk Density (KgS/mj) 1782 1910 2011 2059 2029 1961
Tin No. GO03 G57 G038 G52 G21 G28
Weight Wet Soil 227.1 257.7 278.1 288.7 321.9 283.7
Weight of Dry Soil 210.3 2341 247.9 252.4 276.1 2394
Weight of Water 16.8 236 30.2 36.3 45.8 443
Moisture Content (%) 8.0 10.1 12.2 14.4 16.6 18.5
Dry Density (Kgs/m") | 18s0 1735 | 1793 1800 1740 1655
1825
1800
1775 4
£ 1750
o
=
>
=2 1725 |
[ =
@O
o
& 1700 A
o
1675 1
1650
1625 : : : ; : :
6.0 a0 10.0 120 14.0 16.0 18.0 200
Moisture Content (%)
Maximum Dry Density (Kg/m’): 1805 Optimum Moisture Content (%):  13.45%

Tested By: STEVE

Date Reported: 25.01.2013

Checked By: WK




CHEMICAL ANALYSIS

Angle Point MN34
Depth 1.3m
pH 8.2
Chloride(%) mg/1 0.87

Sulphate (mg/1) 0.002




ANGLE POINT 34 LOG

FRO] ECT: KNANYUEL-I5 Y -MERU POWERLINE
5ITE: KARYUKIL-15 0LD- MEEU
MN 34
SCALE LELERD DIE'I:EH MATE RIAL DESCRIFT 10N
Brownish Red Elastic SILT with Sand
0n4a
Brovw nish/Reddish Grey Highly
weathered and fragmented Rock
strata
1.3

L3




SEGMENT 34

ATTERBERG LIMITS BS 1377 - 2: 1990

MN35
Project: PROPOSED POWERLINE Site / Location: NANYUKI-ISIOLO-MERU Date Received:  |09.12.2012
Material Description: |SILTY GRAVEL WITH SAND  |Job Reference: GCL/TGA-342/12 Sample No.: 1113
Sampled By: GCL Depth: 1.0M Date Tested: 18.12.2012
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 4 5 6 1 2 |Aw
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 0.0l- _
Final Gauge Reading (mm) 16.0 18.2 20.1 22.0 24.1 26.3|- -
Tin No 27 13 17 43 64 57 9 1
Mass of Wet Soil (g) 37.51| 42.36 48.59 41.40| 51.06| 43.26| 26.29| 29.40
Mass of Dry Soil (e) 20.21| 32.46 36.61 30.76] 37.41| 31.28| 2137 2324
Mass of Moisture (g) 8.30 9.90 11.98 10.64| 13.65| 11.98 4.92 5.56
Moisture Content (%) 28.4 30.5 32.7 34.6 36.5 38.3 23.0 23.3 23.2
PLASTIC LIMIT
35.0 PL= 23.2 %
LIQUID LIMIT
300 L= 325
Proportion Passing 425 pum BS Sieve
5.0 - | p g 1]
L— = 20.0 %
__/,-.-""'H‘
PLASTICITY INDEX
¥ 200 —
5 L+ | Pl= 9.3 %
it |
& 150 — | i PLASTIC MODULUS
g : PM = 187
|
100 ' LINEAR SHRINKAGE
LS= 4.3 %
3.0
GROUP SYMBOL (USC SYSTEM)
0.0 1 GM
28.4 30.5 32.7 34.6 36.5 38.3
Moisture Content (%)
Tested By: LUCAS Date Reported: 19.12.2012 Checked: WK




Geotechnical & Geophysical Investigations

Isiolo-Nanyuki-Meru Powerline
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PARTICLE SIZE ANALYSIS BS 1377 - 2: 1990

MN35

MESHCOMNSULT EMGINEERING

PROJECT: PROPOSED POMWERLINE LOCATION MN 35 DATE RECEIVED: 09.12 2012
MATERIAL DESCRIPTION: | 51LTY GRAVEL WITH SAND JOB REF: GCLITGA-342/12 DATE TESTED: 18.12 2012
SAMPLED BY: GCL DEPTH: 1.0m SAMPLE MNo.: 1113
100 - / PR
. /
B0 //
g™ /
%’ 50 7
- //
& /
2w
-]
B /
£ 30 —
10
1]
0.002 0.008 0.0z 006 0.2 0 20 6.0 20 &0 200
Particle Size [mm]
FINE MEDIUM COARSE ANE MEDIUM COARSE FIMNE MEDMUM COARSE
CLAY | COBBLES BOULDERS
SILT SAND GRAVEL
TESTED BY- MONICA DATE REPORTED 1912 2012 CHECKED: WK




DCP - CBR CORRELATION

MN35

NESHCONSULT ENGINEERING

Project: |PROPOSED POWERLINE Location: EASTERN Test LocatiofMN 35 Date of Test: |05.12.2012
Site: NANYUKI-ISIOLO-MERU Job No.: GCL/TGA-342/12 Depth: 1.0M Sample No. 1113
No. of Blows
0 20 40 [510] 80 100
DCP TEST RESULTS 0
i i Penetration
Point Blow Cum. | Penetration ind
ndex
No. Count | Blows (mm) 50
(mm/blow)
0 0 0 80 s
100 PR1
1 1 1 95 15.0
2 1 2 108 13.0
150
3 2 4 128 10.0 \\
4 2 6 147 9.5|| E 200
5 5 11 183 72| £
c PR 2
5 5 o
6 5 16 209 5.2 .% 250 — [ [
7 10 26 250 41| =
u
8 10 36 284 34| § 300
o
9 15 51 350 4.4 \
10 15 66 398 3.2 350
11 20 86 440 21 \
450
500

DCP/CBR CORRELATION

Penetration Index

Average (mm/blow)

Estimated CBR (%)

PR1 13 16.1
PR 2 7.2 34.2
PR3 3.4 89.5
Test By: LUCAS Checked: WK




Geotechnical & Geophysical Investigations Nanyuki -Isiolo -Meru
powerline

ANGLE POINT BEARING CAPACITY

MN35

CALCULATION OF SAFE BEARING CAPACITY: TP MN 35

PROJECT: PROPOSED POWERLINE |SITE: NANYUKI-ISIOLO-MERU |DATE RECEIVED: 09.12.2012
DEPTH: 1.0M LOCATION: [EASTERN JOB No.: GCL/TGA_342/12
MATERIAL DESCRIPTION: [SILTY GRAVEL WITH SAND Sample No.: 1113
LABORATORY TEST RESULTS
SHEARBOX DENSITY

C(kN/m?) = 29 y (kg/m®) = 2045

o()= 22 y (kN/m’) = 20.06

REFERENCE CALCULATIONS RESULTS

Ultimate Bearing Capacity

(s = 1.3cNc + 0.8yZNqg + 0.4y BNy

Bearing Capacity Factors : Meyerhof's Analyses

N= 16.88
Ng= 7.82
Whitlow. R
Basic Soil N = 4.07
Mech. v '
Tomlinson.
M.J. The Ultimate Bearing Capacity of a Pad Foundation
Foundation
Design & B(m)= 1.0
Construction
Z(m)= 1.0
0;=(1.3x29x16.88) + (0.8 x 20.06 x 1.0 x 7.82) + (0.4 x 20.06 x 1.0 x 4.07) 795 kN/mZ

The Safe Bearing Capacity of the foundation is : (Fs = 3.0)

q.=795/3.0 265 kN/m’

Calculations By: B.K. Checked: WK
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DRY DENSITY / MOISTURE CONTENT RELATIONSHIP

BS 1377 - 4: 1990

MN35

NESHCONSULT ENGINEERING

Project: PROPOSED POWERLINE LOCATION: |EASTERN Depth: 1.0M
Site: NANYUKI-ISIOLO-MERU Job Ref.: GCL/TGA-342/12 Sample No.: 1113
Material Date
Description: |SILTY GRAVEL WITH SAND Sample Ref: |[TP MN 35 received: 09.12.2012
Moisture Addition 50cc 100cc 150cc 200cc 250cc 300cc
Mass of Mould+Base+Soil 5781 5902 6001 6050 6012 5947
Mass of Mould+Base 3995 3995 3995 3995 3995 3995
Mass of Compacted Soil 1786 1907 2006 2055 2017 1952
Bulk Density (KESfmj) 1786 1907 2006 2055 2017 1952
Tin No. G22 G14 G06 G36 G25 G49
Weight Wet Soil 227.6 240.7 263.7 306.4 258.7 264.9
Weight of Dry Soil 206.2 2145 231.3 263.9 218.7 219.8
Weight of Water 21.4 26.2 324 425 40.0 451
Moisture Content (%) 10.4 12.2 14.0 16.1 18.3 20.5
Dry Density (Kgs/m") | 1618 1699 1760 | 1770 | 1705 | 1620
1800
1775
1750
€ 1725
2
>
= 1700 A
c
[:i]
o
= 1675 4
o
1650 4
1625
1600 T T T T T T
8.0 10.0 120 14.0 16.0 18.0 200 220
Moisture Content (%)
Maximum Dry Density (Kg/m°): 1775 Optimum Moisture Content (%): 15.2%

Tested By: STEVE

Date Reported: 25.01.2013

Checked By: WK




CHEMICAL ANALYSIS

Depth
pH
Chloride(%) mg/1

Sulphate (mg/1)

Angle Point MN35
1.0m
8.04
0.69

0.002




ANGLE POINT 35 LOG

JOB REF: GCL/NCE_342/12
MN 35
|
LEGEKD ""E"ng"[ MATERIAL DESCRIFTION
I
0.1 | Dark Grey SILT

L0

Brown 5ilty Sand with Gravel and
Fragmented Rock Boulders




SEGMENT 35

ATTERBERG LIMITS BS 1377 - 2: 1990

MN36
Project: PROPOSED POWERLINE Site / Location: NANYUKI-ISIOLO-MERU Date Received: 09.12.2012
Material Description: |SANDY SILT Job Reference: GCL/TGA-342/12 Sample No.: 1114
Sampled By: GCL Depth: 1.6M Date Tested: 18.12.2012
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 a4 5 6 1 2 Av.
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 0.0l- -
Final Gauge Reading (mm) 16.3 18.0 20.2 221 24.2 26.0|- -
Tin No 21 12 16 25 48 7 45 68
Mass of Wet Soil (e) 46.50 34.31 37.80 42.06 52.88 38.15 25.81 22.65
Mass of Dry Soil (g) 34.60| 25.19 27.40 30.02| 37.16| 26.40| 21.05| 18.46
Mass of Moisture (e) 11.90 9.12 10.40 12.04 15.72 11.75 476 4.19
Moisture Content (%) 34.4 36.2 38.0 401 42.3 44.5 22.6 22.7 22.7
PLASTIC LIMIT
35.0 PL= 27 %
LIQUID LIMIT
30.0 LL= 376
Proportion Passing 425 um BS Sieve
25.0 —— _ 08.0 %
,ﬂfj'ﬂf!—
—— P s
- = 149 %
g 15.0 // i PLASTIC MODULUS
a : PM= 1465
100 : LINEAR SHRINKAGE
LS = 7.1 %
5.0
GROUP SYMBOL (USC SYSTEM)
0.0 — ML
34.4 36.2 38.0 40.1 42.3 445
Moisture Content (%)
Tested By: LUCAS Date Reported:  19.12.2012 Checked: WK




TP36-37

NESHCONSULT ENGINEERING

Project: NANYUKI ISIOLO MERU POW|Site / Location: MN36 (TP36-37)MN37 Date Received:  |06.03.2013
Material Description: |Clayey GRAVEL Job Reference: GCL/NAS-356,/13 Sample No.: 1219
Sampled By: GEO CON Depth: 1.2M Date Tested: 20.03.2013
LIQuUID UIMIT PLASTIC LIMIT
Test No. 1 2 3 4 5 6 1 2 |Aw.
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 0.0|- -
Final Gauge Reading (mm) 161 180 20.2 223| 240 262 =
Tin No 62 35 24 16 59 54 7 20
Mass of Wet Soil (8) 43.01| 53.86 50.23 59.27| 5839 64.75| 15.77| 20.07
Mass of Dry Soil (s) 30.50| 37.61 34.57 40.21| 39.03| 42.74| 12.70| 16.13
Mass of Moisture (g) 12,51 16.25 15.66| 19.06| 19.36| 22.01| 3.07| 3.94
Moisture Content (%) 41.0 43.2 45,3 47.4| 496 51.5 24.2 24.4 24.3
PLASTIC LIMIT
35.0 PL= 243 %
LIQuID LIMIT
300 LL= ﬁ
Proportion Passing 425 pm BS Sieve
5.0 ff’"”f _ 233 %
® 200 L — PLASTICITY INDEX
3 L+ Pl= 20.7 %
%’ 5.0 = PLASTIC MODULUS
2 | PM = 482
10.0 l LINEAR SHRINKAGE
| 1S= 100 %
5.0 !
| GROUP SYMBOL [USC SYSTEM)
0.0 ' GC
410 432 453 474 496 515
Moisture Content (%)




Geotechnical & Geophysical Investigations Isiolo-Nanyuki-Meru Powerline

PARTICLE SIZE ANALYSIS BS 1377 - 2: 1990

MN36

MESHCOMSULT ENGIMEERING

PROJECT: PROPOSED POWERLINE LOCATION MN 36 DATE RECEIVED: 0912 2012
MATERIAL DESCRIPTION: | SANDY SILT JOB REF: GCLTGA-342/12 DATE TESTED: 18.12 2012
SAMPLED BY: GCL DEPTH: 1.6M SAMPLE Mo.: 1114
100 - . + e e e a e
N _'-H-F'-F.-._'_,_n—‘_'_.-.-.—
B0
E 0
% 60
o
50
=
2w
g
B
& 30
20
10
1]
0.002 0.0085 0.0z 006 0.2 0.5 0 6.0 0 50 200
Particle Size (mim)
FINE MEDIUM COARSE ANE MEDIUM COARSE FINE MEDIUM COARSE
CLAY | COBBLES BOULDERS
SILT SAND GRAVEL
TESTED BY: MONICA DATE REPORTED 19.12 2012 CHECKED: WK
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Geotechnical & Geophysical Investigations

Isiolo-Nanyuki-Meru Powerline
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TP36-37

MESHCOMSULT ENGINEERING

PROJECT: NANYUKI 1SI0LO MERU POWERLINE LOCATION MMIG[TP36-37)MN3T DATE RECEIVED: 09.022013
MATERIAL DESCRIPTION: | Clayey GRAVEL JOB REF: GCL/NAS-355/13 DATE TESTED: 14032013
SAMPLED BY: GEOCON LIMITED DEPTH: 12M SAMPLE Mo.: 1219
100 - [ —
o0 /
80 /
E 70 /
—E 60
: /
& =
& /
% 40 /
& 30 _'__.__”_______'__..,.a-
10
0
0.002 0.006 0.02 0.06 02 0.6 20 6.0 20 &0 200
Particle Size (mm)
FINE MEDILM COARSE FINE MEDIUM |CDAHSE FINE MEDIUM COARSE
CLAY COBBLES BOULDERS
SILT SAMND GRAVEL




DCP - CBR CORRELATION

MN36

NESHCONSULT ENGINEERING

Project: |PROPOSED POWERLINE Location: EASTERN Test LocatiofMN 36 Date of Test: |05.12.2012
Site: NANYUKI-ISIOLO-MERU Job No.: GCL/TGA-342/12 Depth: 1.6M Sample No. 1114
No. of Blows
0 20 40 60 80 100 120
DCP TEST RESULTS 0
i i Penetration
Point Blow Cum. | Penetration
Index
No. Count | Blows (mm)
(mm/blow) 50
0 0 0 65 p
1 1 1 24 19.0 k PR1
2 2 3 93 4.5 100 =
3 2 5 104 5.5
4 5 10 124 40|
5 5 15 144 40| £ 150 \\
c
5 o
6 10 25 170 2.6 2 PR 2
7 10 35 190 20| =
@ 200 ™
3 15 50 223 22| §
o
9 15 B85 246 1.5
10 20 as 278 1.6 750
11 20 105 310 1.6
PR3
300
™
350

DCP/CBR CORRELATION

Penetration Index

Average (mm/blow)

Estimated CBR (%)

PR 1 19 9.9
PR 2 4 72.7
PR 3 1.8 202.0
Test By: LUCAS Checked: WK




Geotechnical & Geophysical Investigations

Nanyuki -Isiolo -Meru

powerline
ANGLE POINT BEARING CAPACITY
MN36
CALCULATION OF SAFE BEARING CAPACITY: TP MN 36
PROJECT: PROPOSED POWERLINE [SITE: NANYUKI-ISIOLO-MERU |DATE RECEIVED: 09.12.2012
DEPTH: 1.6M LOCATION: |EASTERN JOB No.: GCL/TGA_342/12
MATERIAL DESCRIPTION: |SANDY SILT Sample No.:
LABORATORY TEST RESULTS
SHEARBOX DENSITY
C(kN/m?) = 22 y (kg/m°) = 1878
o) = 18 y (kN/m’) = 18.42
REFERENCE CALCULATIONS RESULTS
Ultimate Bearing Capacity
s = 1.3cNc + 0.8yZNqg + 0.4y BNy
Bearing Capacity Factors : Meyerhof's Analyses
N=  13.10
N,= 526
Whitlow. R
Basic Soil N = 500
Mech. v '
Tomlinson.
M.J. The Ultimate Bearing Capacity of a Pad Foundation
Foundation
Design & Bim)= 1.0
Construction
Z (m)= 1.6
g¢=(1.3x 22 x 13.10) + (0.8 x 18.42 x 1.6 x 5.26) + (0.4 x 18.42 x 1.0 x 2.00) 513 kN/m’
The Safe Bearing Capacity of the foundation is : (Fs = 3.0)
g, =513/3.0 171 kN/m’
Calculations By: B.K. Checked: WK
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Geotechnical & Geophysical Investigations

Nanyuki -Isiolo -Meru

powerline
TP36-37
CALCULATION OF SAFE BEARING CAPACITY: TMN36 (TP36-37) MN37
PROJECT: PROPOSED POWERLINE SITE: NANYUKI-ISIOLO-MERU |DATE RECEIVED: 06.03.2013
DEPTH: 1.6M LOCATION: [EASTERN JOB No.: GCL/NC_356/03
MATERIAL DESCRIPTION: CLAYEY GRAVEL Ssample No.: 1108
LABORATORY TEST RESULTS
SHEARBOX DENSITY
ClkN/m®) = 28 y (kg/m’) = 1796
8()= 23 y (kN/m’) = 17.62
REFERENCE CALCULATIONS RESULTS
Ultimate Bearing Capacity
g = 1.3cNc + 0.8yZNqg + 0.4y BNy
Bearing Capacity Factors : Meyerhof's Analyses
N=  18.05
Ng=  8.66
Whitlow. R Basic N = 182
Sail Mech. ¥ '
Tomlinson. M.J.
Foundation  |The Ultimate Bearing Capacity of a Pad Foundation
Design &
Construction B(m)= 1.0
Z(m)= 1.6
5= (1.3 x 28 x 18.05) + (0.8 x 17.62 x 1.6 X 8.66) + (0.4 x 17.62 x 1.0 x 4.82) 886 kN/m’
The Safe Bearing Capacity of the foundation is : (Fs = 3.0)
q. = 886/3.0 295 kN/m’

432

Calculations By: B.K.

Checked: WK




DRY DENSITY / MOISTURE CONTENT RELATIONSHIP

BS 1377 -4:1

990

MN36

NESHCONSULT ENGINEERING

Project: PROPOSED POWERLINE LOCATION: |EASTERN Depth: 1.6M
Site: NANYUKI-ISIOLO-MERU Job Ref.: GCL/TGA-342/12 Sample No.: |1114
Material Date
Description: [SANDY SILT Sample Ref: |TP MN 36 received: 09.12.2012
Moisture Addition 100cc 150cc 200cc 250cc 300cc 350cc
Mass of Mould+Base+Soil 5596 5737 5840 5874 5814 5736
Mass of Mould+Base 3995 3995 3995 3995 3995 3995
Mass of Compacted Sail 1601 1742 1845 1879 1819 1741
Bulk Density (Kgs/m’) 1601 1742 1845 1879 1819 1741
Tin No. G24 G14 G34 GO7 G21 G12
Weight Wet Soil 3241 2914 343.4 290.7 321.3 3121
Weight of Dry Soil 262.4 231.8 269.3 2249 2445 233.6
Weight of Water 61.7 59.6 741 65.8 76.8 78.5
Meoisture Content (%) 235 25.7 275 20.3 314 33.6
Dry Density (Kgs/m®) | 1206 1386 1447 1454 1384 1303
1475
1450 A
1425 4
2 1400 1
o
=
)
= 1375
=
@
o
= 1350
o
1325 4
1300 4
1275 T T - - T
220 240 260 280 300 320 340
Moisture Content (%)
Maximum Dry Density (Kg/m’): 1460 Optimum Moisture Content (%): 28.6%

Tested By: STEVE

Date Reported: 25.01.2013

Checked By: WK




CHEMICAL ANALYSIS

Angle Point MN36

Depth 1.6m
pH 8
Chloride(%) mg/1 0.61
Sulphate (mg/1) 0.001

TP36-37
Depth 1.2m
pH 7.20
Chloride(%) mg/1 0.008
Sulphate (mg/1) 0.030




ANGLE POINT 36 LOG

DATE: fo3 - 09122012
LOGGED BY: LUCAS
MN 36
LEGEND ""E'HH MATERIAL DESCRIFTION

Reddish Brown Elastic S1LT

1.6




TEST POINT 36-37 LOG

DATE

23- 28022013

LOGGED

BY:

STEVE

MN3I6 [TP36-37) MNIT

LEGEND

DEPTH
(m]

MATERIAL DESCRIPTION

Greyish Brown Sandy SILT

12

Grey Clayey GRAVEL with cobble
and rock tractions




SEGMENT 36

ATTERBERG LIMITS BS 1377 - 2: 1990

MN37
Project: PROPOSED POWERLINE Site [ Location: NANYUKI-ISIOLO-MERU Date Received: 09.12.2012
Material Description: [SANDY LEAN CLAY Job Reference: GCL/TGA-342/12 Sample No.: 1115
Sampled By: GCL Depth: 1.0M Date Tested: 18.12.2012
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 4 5 6 1 2 Av.
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 0.0|- _
Final Gauge Reading (mm) 16.2 18.3 20.0 224 242 26.0|- -
Tin No 21 12 20 14 1 92 32 15
Mass of Wet Soil (g) 34.20 33.98 41.25 38.74| 44.93 42.77 20.32 24.55
Mass of Dry Soil (g) 23.41| 22.9 27.46 25.42| 29.06| 27.33| 16.00] 19.30
Mass of Moisture (g) 10.79 11.02 13.79 13.32 15.87 15.44 4.32 5.25
Moisture Content (%) 46.1 48.0 50.2 52.4 54.6 56.5 27.0 27.2 271
PLASTIC LIMIT
35.0 PL= 271 %
LIQUID LIMIT
30.0 L= 498
Proportion Passing 425 pum BS Sieve
25.0 —— _ EE
’——""""'_JF_,_,
® 200 : PLASTICITY INDEX
'-g - |+ i Pl = 227 %
£ =g : PLASTIC MODULUS
& i PM= 1391
100 : LINEAR SHRINKAGE
Ls= 107 %
5.0
GROUP SYMBOL (USC SYSTEM)
0.0 - CcL
46.1 48.0 50.2 52.4 54,6 56.5
Moisture Content (%)
Tested By: LUCAS Date Reported: 19.12.2012 Checked: WK




TP37-

38

NESHCONSULT ENGINEERING

Project: NANYUKI ISIOLO MERU POW|Site / Location: MN37 (TP37-38)MN38 Date Received:  |06.03.2013
Material Description: |Elastic SILT Job Reference: GCL/MNAS-356,/13 Sample No.: 1220
Sampled By: GEO CON Depth: 2.0M Date Tested: 20.03.2013
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 4 5 6 1 2 |Aw
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 0.0|- -
Final Gauge Reading (mm) 16.0 183 20.1 220| 241| 262 -
Tin No 22 12 32 26 15 a8 67 49
Mass of Wet Soil (8) 58.52| 60.11 54.68| 50.90| 67.65| 58.41| 33.84| 28.99
Mass of Dry Soil () 39.74| 40.21 36.04| 33.16| 43.48| 37.11| 2617 2240
Mass of Moisture (g) 18.78| 1%.30 12.64| 17.74| 24.17| 2130 7.67| 6.59
Moisture Content (%) 47.3 43,5 51.7 53.5 55.6 57.4 25.3 29.4 29.4
PLASTIC LIMIT
35.0 PL= 294 %
LIQUID LIMIT
30.0 lL- 515
Proportion Passing 425 pm BS Sieve
50 Fﬁ#ff _ 540 %
» 200 — PLASTICITY INDEX
g L+ PI=  221%
- | PLASTIC MODULUS
2 [ PM = 2081
100 : LINEAR SHRINKAGE
i 15- 107 %
5.0 !
| GROUP SYMBOL (USC SYSTEM)
0.0 v MH
473 495 517 535 556 574

Moisture Content (%)




Geotechnical & Geophysical Investigations

Isiolo-Nanyuki-Meru Powerline
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PARTICLE SIZE ANALYSIS BS 1377 - 2: 1990

MN37

MESHCOMSULT ENGINEERING

PROJECT: PROPOSED POWERLINE LOCATION MM 37 DATE RECEIVED: 09.12 2012
MATERIAL DESCRIPTION: | SANDY LEAMN CLAY JOB REF: GCLTGA-342/12 DATE TESTED: 18.12 2012
SAMPLED BY: GCL DEPTH: 1.0M SAMPLE MNo.: 1115
lm "1 / e
i /
B0 //
E T _..___.._.-v-""""ff
- —+
o
50
=
2w
H]
B
& 30
20
10
Li]
0.002 0.006 0.0z 0.06 0z 06 2.0 6.0 0 &0 200
Particle Size (mim)
FINE MEDIUM COARSE HAME MEDIUM COARSE FME MEDILM COARSE
CLAY | COBBLES BOULDERS
SILT SAND GRAVEL
TESTED BY": MONICA DATE REPORTED 19.12 2012 CHECKED: WK
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TP37-38

MESHCONSULT ENGINEERING

PROJECT: MNANYUEI 1ISI0L0 MERU POWERLINE LOCATION MMI7(TF37-38)MN3E DATE RECEIVED: 09.02.2013
MATERIAL DESCRIPTION: |Elastic SILT JOB REF: GCL/NAS-355/13 DATE TESTED: 14.03.2013
SAMPLED BY: GEQCON LIMITED DEPTH: 2.0M SAMPLE Mo.: 1218
100 — //__.. + e . .
o i ——
80
g 70
E &0
=
E 50
£ o
E 30
20
10
o
0.002 0.006 0.02 0.06 02 06 20 6.0 20 &0 200
Particle Size (mm)
FINE MEDIUM COARSE FINE MEDIUM |CDAHSE FIME MEDIUM COARSE
CLAY ST <AND SRAVEL COBBLES BOULDERS




DCP - CBR CORRELATION

MN37

NESHCONSULT ENGINEERING

Project: |PROPOSED POWERLINE Location: EASTERN Test LocatioffMIN 37 Date of Test: |05.12.2012
Site: NANYUKI-ISIOLO-MERU Job No.: GCL/TGA-342/12 Depth: 1.0M Sample No. 1115
No. of Blows
0 20 40 60 80 100
DCP TEST RESULTS 0
Penetration
Point Blow Cum. | Penetration Ind
ndex
No. Count | Blows mm
( ) {(mm/blow) |
0 0 0 57 50 .
1 1 1 87 30.0 PR 1
2 1 2 100 13.0
3 1 3 114 14.0 100
4 1 4 125 11.0|| €
: E
5 1 5 134 9.0 < PR 2
6 2 7 144 5.0 -.9_ 150 .
[ PR 3
7 2 9 149 25] =
1]
8 5 14 155 12| §
o
9 5 19 158 0.6 200
10 10 29 163 0.5
11 15 44 168 0.3
12 20 64 174 0.3
250
13 25 89 175 0.0
300

DCP/CBR CORRELATION

Penetration Index

Average (mm/blow)

Estimated CBR (%)

PR 1 30 5.5
PR 2 g 209
PR 3 0.3 2001.2
Test By: LUCAS Checked: WK




Geotechnical & Geophysical Investigations

Nanyuki -Isiolo -Meru

powerline
ANGLE POINT BEARING CAPACITY
MN37
CALCULATION OF SAFE BEARING CAPACITY: TP MN 37
PROIJECT: PROPOSED POWERLINE |SITE: NANYUKI-ISIOLO-MERU (DATE RECEIVED: 09.12.2012
DEPTH: 1.0M LOCATION: |EASTERN JOB No.: GCL/TGA_342/12
MATERIAL DESCRIPTION: [SANDY LEAN CLAY Sample No.:
LABORATORY TEST RESULTS
SHEARBOX DENSITY
C(kN/m?) = 23 y (kg/m®) = 1833
o()= 20 y (kN/m’) = 17.98
REFERENCE CALCULATIONS RESULTS
Ultimate Bearing Capacity
gy = 1.3cNc + 0.8yZNg + 0.4y BNy
Bearing Capacity Factors : Meyerhof's Analyses
N=  14.83
N,=  6.40
Whitlow. R
Basic Soil N = 5 87
Mech. ¥ '
Tomlinson.
M.J. The Ultimate Bearing Capacity of a Pad Foundation
Foundation
Design & B(m)= 1.0
Construction
Z (m)= 1.0
ge=(13x23x14.83) + (0.8 x 17.98 x 1.0 x 6.40) + (0.4 x 17.98 x 1.0 x 2.87) 556 kN/m”
The Safe Bearing Capacity of the foundation is : (Fs = 3.0)
q. = 556/3.0 185 kN/m’

Calculations By: B.K.

Checked: WK

442




Geotechnical & Geophysical Investigations

Nanyuki -Isiolo -Meru

powerline
TP37-38
CALCULATION OF SAFE BEARING CAPACITY: MN37 (TP37-38)MN38
PROJECT: PROPOSED POWERLINE SITE: NANYUKI-ISIOLO-MERU (DATE RECEIVED: 06.03.2013
DEPTH: 1.0M LOCATION: |EASTERN JOB No.: GCL/NC_356/03
MATERIAL DESCRIPTION: ELASTIC SILT Sample No.: 1220
LABORATORY TEST RESULTS
SHEARBOX DENSITY
C(kN/m®) = 26 y (kgfm’) = 1918
8()= 23 y [kN/m®) = 18.82
REFERENCE CALCULATIONS RESULTS
Ultimate Bearing Capacity
g = 1.3cNc + 0.8yZNg + 0.4y BNy
Bearing Capacity Factors : Meyerhof's Analyses
Ne=  18.05
Ng=  8.66
Whitlow. R Basic _
Sail Mech. Ny= 482
Tomlinson. M.J.
Foundation  [The Ultimate Bearing Capacity of a Pad Foundation
Design &
Construction 8(m)= 10
Z(m)= 1.0
5= (1.3 x 26 x 18.05) + (0.8 x 18.82 x 1.0 x 8.66) + (0.4 x 18.82 x 1.0 x 4.82) 777 kN/m®
The Safe Bearing Capacity of the foundation is : (Fs = 3.0)
q.=777/3.0 259 kN/m’
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Calculations By: B.K.

Checked: WK




DRY DENSITY / MOISTURE CONTENT RELATIONSHIP

BS 1377 -4:1

990

MN37

NESHCONSULT ENGINEERING

Project: PROPOSED POWERLINE LOCATION: |EASTERN Depth: 1.0M
Site: NANYUKI-ISIOLO-MERU Job Ref.: GCL/TGA-342/12 Sample No.: |1115
Material Date
Description: [SANDY LEAN CLAY Sample Ref: |TP MN 37 received: 09.12.2012
Moisture Addition 150cc 200cc 250cc 300cc 350cc 400cc
Mass of Mould+Base+Soil 5585 5699 5796 5833 5801 5744
Mass of Mould+Base 3995 3995 3995 3995 3995 3995
Mass of Compacted Soil 1590 1704 1801 1838 1806 1749
Bulk Density (Kgs/m") 1590 1704 1801 1838 1806 1749
Tin No. G40 G12 G29 Gl6 G55 G20
Weight Wet Soil 296.3 305.9 239.2 280.9 309.4 286.4
Weight of Dry Soil 269.4 272.9 209.3 241.7 261.3 237.5
Weight of Water 26.9 33.0 29.9 39.2 48.1 48.9
Moisture Content (%) 10.0 12.1 14.3 16.2 18.4 20.6
Dry Density (Kgs/m’) | 1426 1520 | 1576 1582 1525 1450
1600
1575
1650
£ 1525
2
>
2 1500 |
[ =4
@
o
& 1475 A
[a}
1450
1425 4
1400 T T T T T T
8.0 10.0 120 14.0 16.0 18.0 20.0 220
Moisture Content (%)
Maximum Dry Density (Kg/m’): 1588 Optimum Moisture Content (%): 15.4%

Tested By: STEVE

Date Reported: 25.01.2013

Checked By: WK




CHEMICAL ANALYSIS

Angle Point MN37

Depth 1.0m
pH 7.62
Chloride(%) mg/1 0.32
Sulphate (mg/1)

TP37-38
Depth 2.0m
pH 7.04
Chloride(%) mg/1 0.007
Sulphate (mg/1) 0.017




INSITU DENSITY TEST

TP37-38
Depth (m) 2.0
Bulk density (kg/m3) 1572
Moisture Content (%) 37.3
Dry Density (kg/m3) 1145
Maximum Dry Density (kg/m3) 1440

Relative Compaction (%) 79.5




ANGLE POINT 37 LOG

FROJ ECT:

MANYUKL- 15K L - MERL POWERLINE

5ITE:

HNANYUKI-15 LG ME RL

MMN 37

SCALE

LEGERLY

DEPTH
[m)

MATERIAL ESCRIFT 1N

1.5

25

0.8

Broavnish Red Elastie SILT

1.0

Dark Brown GRAVEL

Fragmented ROCK strata




SEGMENT 37

ATTERBERG LIMITS BS 1377 - 2: 1990

MN38
Project: PROPOSED POWERLINE Site / Location: NANYUKI-ISIOLO-MERU Date Received: 09.12.2012
Material Description: |SANDY ELASTIC SILT Job Reference: GCL/TGA-342/12 Sample No.: 1116
Sampled By: GCL Depth: 2.0M Date Tested: 18.12.2012
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 a4 5 6 1 2 Av.
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 0.0]- -
Final Gauge Reading (mm) 16.0 18.3 20.2 221 24.3 26.0|- -
Tin No 2118 47 57 59 68 40 21 31
Mass of Wet Soil (e) 27.19 2897 33.50 38.46| 41.14 36.85 33.93 37.17
Mass of Dry Soil (g) 18.21 19.04 21.90 2478 26.14| 23.13| 26.02| 28.42
Mass of Moisture (g) 8.98 9.73 11.60 13.68 15.00 13.72 7.91 8.75
Moisture Content (%) 49.3 511 53.0 55.2 57.4 59.3 30.4 30.8 30.6
PLASTIC LIMIT
35.0 PL= 30.6 %
LIQuID LIMIT
30.0 LL= 52.6
Proportion Passing 425 pm BS Sieve
25.0 e i} 092 %
_,-—F""’Hr;_’—
@ 200 - PLASTICITY INDEX
3 = e Pl= 22.0 %
€ 5 ol | PLASTIC MODULUS
3 I PM = 2183
100 : LINEAR SHRINKAGE
Ls= 107 %
5.0
GROUP SYMBOL (USC SYSTEM)
0.0 — MH
49.3 51.1 53.0 55.2 57.4 59.3
Moisture Content (%)
Tested By: LUCAS Date Reported: 19.12.2012 Checked: WK




TP38-39

NESHCONSULT ENGINEERING

Project: NANYUKI ISIOLO MERU POW|Site / Location: MN38 [TP38-35)MN39 Date Received:  |06.03.2013
Material Description: |Fat CLAY Job Reference: GCL/NAS-356/13 Sample No.: 1221
Sampled By: GEO CON Depth: 2.0M Date Tested: 20.03.2013
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 a 5 6 1 2 |aw
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 0.0(- -
Final Gauge Reading (mm) 163 181 20.0 222| 240 26.2| =
Tin No 20 3 25 16 35 14 26 37
Mass of Wet Soil (8) 66.72| 63.30 53.562 57.54| 65.22| 56.90 17.94| 2351
Mass of Dry Soil (8) 44.96| 42.03 35.12| 37.24| 41.73| 35.97| 1431 1872
Mass of Moisture (g) 21.76| 2127 18.50 20.30| 23.49| 20.93 3.63| 479
Moisture Content (%) 48.4|  50.6 52.7 54.5 56.3 58.2 254 25.8| 255
PLASTIC LIMIT
350 PL-  255%
LIQUID LIMIT
30.0 LL = E
. o Proportion Passing 425 pm BS Sieve
L = 993%
» 200 | PLASTICITY INDEX
E fﬂf PI=  27.0%
g ., PLASTIC MODULUS
a [ PM = 2683
100 : LINEAR SHRINKAGE
| 1sS- 129%
50 !
| GROUP SYMBOL (USC SYSTEM)
oo b CH
454 506 527 545 56.3 58.2

Moisture Content (%)




Geotechnical & Geophysical Investigations

Isiolo-Nanyuki-Meru Powerline

PARTICLE SIZE ANALYSIS BS 1377 - 2: 1990

MN38

MESHCOMNSULT ENGINEERING

PROJECT: PROPOSED POMWERLIMNE LOCATION MM 38 DATE RECEIVED: 09,12 2012
MATERIAL DESCRIPTION: [ SANDY ELASTIC SILT JOB REF: GCL/TGA-342/12 DATE TESTED: 18.12.2012
SAMPLED BY: GCL DEPTH: 2.0M SAMPLE Mo.: 1116
100 I e *
o]
]
B
g T0
% 50
o
30
=
2w
-]
B
£ 30
20
10
L1}
0.002 0.006 0.0z 0.06 0.2 0.6 20 6.0 20 &0 200
Particle Size (mim)
FINE MEDIUM CDARSE AME MEDIUM COARSE FME MEDUM COARSE
CLAY | COBBLES BOULDERS
SILT SAND GRAVEL
TESTED BY: MONICA DATE REPORTED 20.12.2012 CHECKED: WK
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Geotechnical & Geophysical Investigations

Isiolo-Nanyuki-Meru Powerline
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TP38-39

MESHCONSULT ENGINEERING

PROJECT: MNANYUKI 151010 MERU POWERLINE LOCATION MMNIB(TF38-39)MN39 DATE RECEIVED: 09.02 2013
MATERIAL DESCRIPTION: [Fat CLAY JOB REF: GCL/NAS-355/13 DATE TESTED: 14.03.2013
SAMPLED BY: GEOCON LIMITED DEPTH: 2.0M SAMPLE No.: 1219
100 — — PU P -
P e A
a0
80
g 70
E‘ 60
&
50
)
£ @
8
2 3
20
10
o
0.002 0.006 0.02 0.06 02 0.6 20 6.0 20 &0 200
Particle Size (mm)
CLAY FINE MEDIUM COARSE FINE MEDIUM |COARSE FINE MEDIUM COARSE COBBLES BOULDERS
SILT SAND GRAVEL




DCP - CBR CORRELATION

MN38

NESHCONSULT ENGINEERING

Project: |PROPOSED POWERLINE Location: EASTERN Test Locatiof MN 38 Date of Test: |05.12.2012
Site: NANYUKI-ISIOLO-MERU Job No.: GCL/TGA-342/12 Depth: 2.0M Sample No. 1116
No. of Blows
0 20 40 60 80 100 120
DCP TEST RESULTS 0
. . Penetration
Point Blow Cum. | Penetration Ind
naex
No. Count | Blows mm
(mm) (mm/blow) | 20 1 PRI
0 0 0 50
1 1 1 68 18.0 100
2 1 2 74 6.0 \
3 1 3 80 6.0 150 .
4 2 5 88 40| E PR 2
5 5 10 105 34| £ 500 R\
c
6 5 15 120 30| 8 \
- m
7 5 20 138 36] = 250
8 10 30 165 27| £ \
o
9 10 40 194 2.9 300 e e
10 10 50 220 2.6 PR3
11 15 65 260 2.7 350 \'
12 15 30 298 2.5
13 20 100 353 2.8
400
450

DCP/CBR CORRELATION

Penetration Index Average (mm/blow) Estimated CBR (%)
PR1 18 10.6
PR 2 4 72.7
PR 3 2.6 126.1

Test By: LUCAS Checked: WK




Geotechnical & Geophysical Investigations

Nanyuki -Isiolo -Meru

powerline
ANGLE POINT BEARING CAPACITY
MN38
CALCULATION OF SAFE BEARING CAPACITY: TP MN 38
PROJECT: PROPOSED POWERLINE [SITE: NANYUKI-ISIOLO-MERU |DATE RECEIVED: 09.12.2012
DEPTH: 2.0M LOCATION: |EASTERN JOB No.: GCL/TGA_342/12
MATERIAL DESCRIPTION: [SANDY ELASTIC SILT Sample No.:
LABORATORY TEST RESULTS
SHEARBOX DENSITY
C(kN/m?) = 23 y (kg/m®) = 1887
o()= 20 y (kN/m°) = 18.51
REFERENCE CALCULATIONS RESULTS
Ultimate Bearing Capacity
s = 1.3cNc + 0.8yZNqg + 0.4y BNy
Bearing Capacity Factors : Meyerhof's Analyses
N= 14.83
Ng= 6.40
Whitlow. R
Basic Soil N2 5 87
Mech. ¥o '
Tomlinson.
M.J. The Ultimate Bearing Capacity of a Pad Foundation
Foundation
Design & Bim= 1.0
Construction
Z(m)= 2.0
g;=(1.3x23x14.83) + (0.8 x 18.51x 2.0 x 6.40) + (0.4 x 18.51 x 1.0 x 2.87) 654 kN/m2
The Safe Bearing Capacity of the foundation is : (Fs = 3.0)
q. = 654/3.0 218 kN/m’

Calculations By: B.K.

Checked: WK
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Geotechnical & Geophysical Investigations

Nanyuki -Isiolo -Meru

powerline
TP38-39
CALCULATION OF SAFE BEARING CAPACITY: MN32 (TP38-39) MN39
PROJECT: PROPOSED POWERLINE SITE: NANYUKI-ISIOLO-MERU [DATE RECEIVED: 06.03.2013
DEPTH: 2.0M LOCATION: |EASTERM JOB No.: GCL/NC_356/03
MATERIAL DESCRIPTION: FAT CLAY Sample No.: 1221
LABORATORY TEST RESULTS
SHEARBOX DENSITY
ClkN/m?) = 23 y (kg/m®) = 1873
o) = 15 y (kN/m) = 18.38
REFERENCE CALCULATIONS RESULTS
Ultimate Bearing Capacity
g = 1.3cNc + 0.8yZNg + 0.4y BNy
Bearing Capacity Factors : Meyerhof's Analyses
N=  10.98
Ng=  3.94
Whitlow. R Basic N 113
Soil Mech. i ’
Tomlinson. M.J.
Foundation  |The Ultimate Bearing Capacity of a Pad Foundation
Design &
Construction B(m)= 1.0
Z (m)= 2.0
gr= (1.3 x 23 x 10.98) + (0.8 x 18.38 x 2.0 x 3.94) + (0.4 x 18.38 x 1.0 x 1.13) 452 kN/m’
The Safe Bearing Capacity of the foundation is : (Fs = 3.0)
q. = 706/3.0 151 kN/m’

454

Calculations By: B.K.

Checked: WK




DRY DENSITY / MOISTURE CONTENT RELATIONSHIP

BS 1377 - 4: 1990

MN38
NESHCONSULT ENGINEERING
Project: PROPOSED POWERLINE LOCATION: |EASTERN Depth: 2.0M
Site: NANYUKI-ISIOLO-MERU Job Ref.: GCL/TGA-342/12 Sample No.: |1116
Material Date
Description: |SANDY ELASTIC SILT Sample Ref: |[TP MN 38 received: 09.12.2012
Moisture Addition 200cc 250cc 300cc 350cc 400cc 450cc
Mass of Mould+Base+5Soil 5621 5760 5859 5882 5837 5753
Mass of Mould+Base 3995 3995 3995 3995 3995 3995
Mass of Compacted Soil 1626 1765 1864 1887 1842 1758
Bulk Density (Kgs/m") 1626 1765 1864 1887 1842 1758
Tin No. G13 G59 G52 G37 G18 G34
Weight Wet Soil 310.3 282.3 308.9 370.6 313.2 3335
Weight of Dry Soil 249.6 2232 240.6 283.8 236.4 247.6
Weight of Water 60.7 59.1 68.3 86.8 76.8 85.9
Moisture Content (%) 24.3 26.5 28.4 30.6 32.5 34.7
Dry Density (Kgs/m’) | 1308 1305 1452 | 1445 1390 1305
1500
1475
1450 4
2 1425
[=)]
=
=
21400 -
[=
@
a
= 1375 4
a
1350 4
1325
1300 T T T T T T
220 240 26.0 280 30.0 320 34.0 36.0
Moisture Content (%)
Maximum Dry Density (Kg/m’): 1458 Optimum Moisture Content (%): 29.4%

Tested By: STEVE

Date Reported: 25.01.2013

Checked By: WK




CHEMICAL ANALYSIS

Angle Point MN38

Depth 2.0m
pH 7.84
Chloride(%) mg/1 0.39
Sulphate (mg/1) 0.002

TP38-39
Depth 2.0m
pH 7.08
Chloride(%) mg/1 0.005
Sulphate (mg/1) 0.013




ANGLE POINT 38 LOG

OB REF: GOL/NECE_ 342/ 12
MN 38
LEGEND ”'E“:;H MATERIAL DESCRIPT IO N

2.0

Brownish Fed Elastic SILT




TEST POINT 38-39 LOG

PROJECT:

NANYUKI-ISIOLO-MERL POWERLINE

SITE:

NANYUKI-ISIOLO-MERL

MN3E [TP38-39) MN39

SCALE LEGEMD

DEPTH
[m]

MATERIAL DESCRIPTION

15

Dark Grey CLAY [Black Cotton Soil]

20

Grey Sandy CLAY




SEGMENT 38

ATTERBERG LIMITS BS 1377 - 2: 1990

MN39
Project: PROPOSED POWERLINE Site / Location: NANYUKI-ISIOLO-MERU Date Received: 09.12.2012
Material Description: [SANDY ELASTIC SILT Job Reference: GCL/TGA-342/12 Sample No.: 1117
Sampled By: GCL Depth: 2.0M Date Tested: 18.12.2012
LIQUID LIMIT PLASTIC LIMIT
Test No. 1 2 3 4 5 6 1 2 Av.
Initial Gauge Reading (mm) 0.0 0.0 0.0 0.0 0.0 0.0]- -
Final Gauge Reading (mm) 16.2 18.1 20.0 223 240 26.1f- -
Tin No 16 25 41 15 9 24 1 47
Mass of Wet Soil (e) 52.17| 55.75 51.67 63.24 66.87 61.98| 20.35 23.69
Mass of Dry Soil (g) 35.20| 37.14 33.92 40.93| 42.77| 39.08 15.49] 18.04
Mass of Moisture (e) 16.97 18.61 17.75 2231 24.10 22.90 4.86 5.65
Moisture Content (%) 48.2 501 52.3 54.5 56.3 58.6 314 31.3 31.3
PLASTIC LIMIT
35.0 PL= 313 %
LIQUID LIMIT
30,0 LL= 52.1
Proportion Passing 425 pum BS Sieve
25.0 i : EE
_,-'-'-"'"_'-_AL_;_—-)
@ 200 - PLASTICITY INDEX
e (___,,4,-#‘" ! Pl= 20.8 %
€ 5 ol l PLASTIC MODULUS
.g ] PM = 2069
100 : LINEAR SHRINKAGE
Ls= 10.0 %
5.0
GROUP SYMBOL (USC SYSTEM)
0.0 = MH
48.2 50.1 52.3 54.5 56.3 58.6
Moisture Content (%)

Tested By: LUCAS Date Reported:  19.12.2012 Checked: WK




Geotechnical & Geophysical Investigations

Isiolo-Nanyuki-Meru Powerline

PARTICLE SIZE ANALYSIS BS 1377 - 2: 1990

MN39

MESHCOMSULT ENGINEERING

PROJECT: PROPOSED POWERLINE LOCATION MHN 35 DATE RECEIVED: 09.12 2012
MATERIAL DESCRIPTION: | SANDY ELASTIC SILT JOB REF: GCL/TGA-242/12 DATE TESTED: 18.12 2012
SAMPLED BY: GCL DEPTH: 2.0M SAMPLE MNo.: 1117
100 - . . . - T S —
L]
B
g T0
% 60
o
50
)
2 w0
o
E
£ 30
20
10
1]
0.002 0.005 0.0z 006 0.z 0§ 20 6.0 20 &0 z00
Particle Size [mm)
FINE MEDIUM COARSE ANE MEDIUM COARSE FIMNE MEDIUM COARSE
CLAY | COBBLES BOULDERS
SILT SAND GRAVEL
TESTED BY: MONICA DATE REPORTED 20.12.2012 CHECKED:. WK
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DCP - CBR CORRELATION

MN39

NESHCONSULT ENGINEERING

Project: |PROPOSED POWERLINE Location: EASTERN Test LocatioffMN 39 Date of Test: |05.12.2012
Site: NANYUKI-ISIOLO-MERU Job No.: GCL/TGA-342/12 Depth: 2.0M Sample No. 1117
No. of Blows
10 20 40 50
DCP TEST RESULTS 0
Point Blow Cum. | Penetration Penetration
No. Count | Blows {(mm) Index
(mm/blow) | 100 PR1
0 0 0 78
1 1 1 105 27.0
2 1 2 125 20.0 200
3 1 3 143 18.0
4 1 4 155 120 E PR 2
5 2 6 185 15.0| £ 300
6 2 8 208 115 .E
7 5 13 270 124 £
v 400
8 5 18 330 120| §
9 5 23 305 13.0 &
10 10 33 515 12.0 500
11 10 43 655 14.0
PR 3
600 \
700

DCP/CBR CORRELATION

Penetration Index Average (mm/blow) Estimated CBR (%)
PR 1 21 8.7
PR 2 13 16.1
PR 3 12 17.8

Test By: LUCAS Checked: WK




Geotechnical & Geophysical Investigations

Nanyuki -Isiolo -Meru

powerline
ANGLE POINT BEARING CAPACITY
MN39
CALCULATION OF SAFE BEARING CAPACITY: TP MN 39
PROIJECT: PROPOSED POWERLINE |SITE: NANYUKI-ISIOLO-MERU |DATE RECEIVED: 09.12.2012
DEPTH: 2.0M LOCATION: |EASTERN JOB No.: GCL/TGA_342/12
MATERIAL DESCRIPTION: |SANDY ELASTIC SILT Sample No.:
LABORATORY TEST RESULTS
SHEARBOX DENSITY
C(kN/m?) = 23 y (kg/m?) = 1887
0()= 21 y (kN/m’) = 18.51
REFERENCE CALCULATIONS RESULTS
Ultimate Bearing Capacity
(s = 1.3cNc + 0.8yZNqg + 0.4y BNy
Bearing Capacity Factors : Meyerhof's Analyses
N= 1581
Ny=  7.07
Whitlow. R
Basic Soil N 3.42
Mech. ¥ '
Tomlinson.
M.J. The Ultimate Bearing Capacity of a Pad Foundation
Foundation
Design & B(m)= 1.0
Construction
Z (m)= 2.0
0r=(1.3x23x15.81) + (0.8 x 18.51 x 2.0 x 7.07) + (0.4 x 18.51 x 1.0 x 3.42) 708 kN/m’
The Safe Bearing Capacity of the foundation is : (Fs = 3.0)
q. = 708/3.0 236 kN/m’

Calculations By: B.K.

Checked: WK
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DRY DENSITY / MOISTURE CONTENT RELATIONSHIP

BS 1377 - 4: 1990

MN39

NESHCONSULT ENGINEERING

Project: PROPOSED POWERLINE LOCATION: |EASTERN Depth: 2.0M
Site: NANYUKI-ISIOLO-MERU Job Ref.: GCL/TGA-342/12 Sample No.: |1116
Material Date
Description: |SANDY ELASTIC SILT Sample Ref: |[TP MN 39 received: 09.12.2012
Moisture Addition 250cc 300cc 350cc 400cc 450cc 500cc
Mass of Mould+Base+5Soil 5620 5760 5857 5888 5858 5772
Mass of Mould+Base 3995 3995 3995 3995 3995 3995
Mass of Compacted Soil 1625 1765 1862 1893 1863 1777
Bulk Density (Kgs/m") 1625 1765 1862 1893 1863 1777
Tin No. GO01 G04 G45 G23 G19 G31
Weight Wet Soil 193.0 233.0 211.0 223.0 2280 211.0
Weight of Dry Soil 153.0 182.0 162.0 169.0 170.0 155.0
Weight of Water 40.0 51.0 49.0 54.0 58.0 56.0
Moisture Content (%) 26.1 28.0 30.2 32.0 34.1 36.1
Dry Density (Kgs/m’) | 1288 1379 1430 | 1435 | 1389 | 1305
1450
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[=
Q
[a}
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o
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240 26.0 280 30.0 320 340 36.0 38.0
Moisture Content (%)

Maximum Dry Density (Kg/ma}: 1438

Optimum Moisture Content (%): 31.2%

Tested By: STEVE

Date Reported: 25.01.2013

Checked By: WK




CHEMICAL ANALYSIS

Depth
pH
Chloride(%) mg/1

Sulphate (mg/1)

Angle Point MN39
2.0m

6.83




INSITU DENSITY TEST

TP38-39
Depth (m) 2.0
Bulk density (kg/m3) 1560
Moisture Content (%) 37.5
Dry Density (kg/m3) 1134
Maximum Dry Density (kg/m3) 1450

Relative Compaction (%) 78.2




ANGLE POINT 39 LOG

DATE: T REE JE]
LOGGED BY: LUCAS
MN 39
LEGEND “'[“;;H MAT ERIAL DESCRIFTION
1

Brownish Red Elastic SILT

2.0
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