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0 EXECUTIVE SUMMARY
0.1 - Project and Report Details

The Contract

This Report

Consultancy Services

Principal components

of the Services

Materials
pavement

and

The Kenya National Highways Authority (KeNHA), Nairobi, Kenya, requested
on 7% June 2024 selected companies to submit Technical and Financial
Proposals for carrying out Consultancy Services for “Design and Works
Supervision for the Proposed Extension of Meru Bypass (17.5 Km)".

On 14 June 2024, a service contract was signed between the Kenya National
Highways Authority (KeNHA) and Egis Kenya Limited (Kenya) in Joint Venture
with Egis Villes Et Transport Limited (France) for carrying out these services.

The order to commence the services of the lump-sum contract was sent on
the 1t August 2024 with the official commencement date of 15*August
2014 which is 29 calendar days after signing the Contract.

The Factual Materials Report is one of the deliverables for the Draft Final
Report of the Detailed Design phase for Consulting Services for Design and
Works Supervision for the Proposed Extension of Meru Bypass (17.5 Km).

This report covers the factual geotechnical site and laboratory investigations
for subgrade, construction materials and footbridges.

The current assignment comprises Consultancy Services that are phased as
follows:

Phase 1 - Feasibility Study, Preliminary Design and Detailed
Engineering Design
= Phase 1a: Preliminary Design

= Phase 1b: Detailed Engineering Design and Preparation of Tender
Documents

= Phase 1c: Assistance to the Client during Bidding for Works

Phase 2 - Construction Supervision
= Phase 2a: Preparatory Activities
= Phase 2b: Construction Supervision
= Phase 2c: Defects Liability Supervision

Introduction

This executive summary presents the essential outcomes of the Materials
Investigations and Pavement Design study for the Meru Bypass Extension
(17.5 km). It summarizes the methodology, key findings, and recommended
pavement and footbridge designs. The full details are contained in the
Materials Investigations and Pavement Design Report (R4-03).
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Investigations and Surveys Undertaken

The geotechnical investigations undertaken included excavation of trial pits
and boreholes along the alignment, together with in-situ testing and
sampling. Laboratory tests were carried out on representative samples for
Atterberg limits, particle size distribution, compaction, soaked and unsoaked
CBR, and swelling characteristics. Potential material sources were identified
and tested, including borrow pits, quarries, sands, and water sources.
Geotechnical drilling and testing were also carried out at the two proposed
pedestrian footbridge sites at Kaaga Boys High School and Meru Polytechnic.
Classified traffic counts and axle load surveys were conducted, and growth
projections were established.

Key Findings:
1. Subgrade Conditions

The subgrade soils along the alignment were found to be
predominantly fine-grained clays and silts, with plasticity indices
generally in the range of 22 to 30 percent. Weighted plasticity
indices exceeded 2000 in several sections, indicating a tendency
toward expansive behavior. Soaked CBR values typically ranged
between 5 and 12 percent, with swelling potential categorized
as moderate to high. Consequently, the native subgrade was
classified mainly as Class S2 (CBR 5-10 percent), with some
localized stretches achieving Class S3 (CBR 10-15 percent).
Sections 1 and 3 roads were comparatively weaker, averaging
about 9 to 11 percent and 8 to 9 percent CBR respectively, while
Section 2 exhibited slightly better subgrade strength at 10 to 12
percent. Section 4 was variable, ranging between S2 and S3
classifications.

2. Material Sources

Two principal borrow areas were identified as suitable for construction:
Nkunga, located about 7.5 km from Meru, contains an estimated 750,000
cubic metres of brown volcanic gravel, while Rugusu, located
approximately 20 km from Meru, contains about 2.25 million cubic
metres of grey angular gravel. Both materials are non-plastic and, when
treated with 3 to 4 percent cement, achieved soaked CBR values
exceeding 200 percent, confirming their suitability for use as subbase or
improved subgrade material.

Hardstone for base and asphalt aggregate can be sourced from three
tested quarries: Isico, Harikrushna, and Kicoh. Aggregate testing showed
Los Angeles Abrasion values between 20 and 22 percent, Aggregate
Crushing Values between 17 and 18 percent, and sodium sulphate
soundness below 4 percent. These results are comfortably within
specification limits, confirming their adequacy for medium to heavy
traffic road construction.

Quarry and river sands, including those from the Ewaso Ngiro River,
satisfied grading and cleanliness requirements with silt contents below 3
percent, making them suitable for mortar and concrete works.
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Water samples collected from the Kathita and Kanyuru Rivers were found
to meet KEBS and WHO quality standards, with pH values between 6.9
and 7.2 and turbidity levels below 5 NTU, confirming their suitability for
compaction and concrete use.

3. Footbridges

At the proposed footbridge sites, geotechnical drilling and testing
confirmed the feasibility of shallow pad foundations.

At Meru Polytechnic, a pad footing measuring 3.5 by 3.0 metres at a
depth of 3.0 metres was recommended, with an allowable bearing
capacity of 388 kPa.

At Kaaga Boys High School, a larger pad of 5.0 by 3.5 metres at the
same depth was advised, with an allowable bearing capacity of 202 kPa.
Both sites present stable geotechnical conditions requiring conventional
shallow foundations.

4. Traffic Loading

Traffic surveys and axle load measurements projected a cumulative
loading of between 4.5 and 9.0 million Equivalent Standard Axles (CESA)
over the 20-year design period. This level of loading corresponds to
Traffic Class T3 under the Kenyan Roads Design Manual-Part 3, 1987
classification.

5. Pavement Design

Pavement design was undertaken using RDM Part 3 and mechanistic-
empirical verification. Based on the subgrade conditions (52/S3) and
projected T3 traffic loading, the recommended solution is the RDM Type
8 flexible pavement structure with a stabilized subbase for enhanced
durability.

For sections linking Three Steers, Kambakia, and KEMU, where the
cumulative traffic is about 5.0 million CESAs, the recommended structure
consists of a 50 mm asphalt concrete surfacing, a 150 mm graded
crushed stone base, a 200 mm cement improved subbase, and a 350 mm
compacted subgrade.

For the Runogone—Kaithe link, which carries about 4.5 million CESAs, the
same layer thicknesses are recommended. The Hospital Road links, with
about 7.0 million CESAs, require a slightly thicker 175 mm graded
crushed stone base.

The Western Bypass links, which are projected to carry the heaviest traffic
of about 9.0 million CESAs, require a 200 mm graded crushed stone base
while retaining the same thicknesses of asphalt surfacing, stabilized
subbase, and subgrade as the other sections.
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Conclusions and Recommendations:

The investigations confirm the availability of adequate natural ~ materials
within reasonable haulage distances for the construction of the Meru Bypass
Extension. The subgrade soils along the alignment are moderately expansive
and require replacement up to 0.6m. Borrow and quarry sources are suitable
but should be subjected to strict quality control during construction. Cement
stabilization should be systematically applied in subbase layers to enhance
performance. Adequate drainage is critical and has been addressed as part
of the design review process, given the moisture sensitivity of the subgrade.

The recommended flexible pavement structures are adequate to sustain the
projected traffic loading of 4.5 to 9.0 million CESAs over 20 years. The two
proposed pedestrian footbridges can be supported on shallow pad
foundations without the need for specialized ground improvement.

Finally, periodic maintenance aligned with traffic growth will be necessary to

preserve the serviceability of the facility throughout its design life.

TABLE 0-1 : SUMMARY OF TRAFFIC CLASS AND PAVEMENT STRUCTURES

Cumulative Proposed
Road Design Equivalent Pavement
Section Section Road Name Length (Km) Standard Axles | Structures
(CESA
1.1 Three Steers — Kambakia Road 2.47 AC-50
1.2 Kambakia — Kagotone/ KEMU C91 Rd 3.317 GCs-150
1 1.3 Kagotone - KEMU Link C91 Road 0.349 5,000,000 C/L Imp.-200
Kongoacheke Jct - Kwa Mukuru Jct (2.5 Traffic Class T3 | Imp. Subgrade-350
1.4and 1.5 | km) & Kongo gardens - Kambakia Link | 2.941
Rd (0.45 km)
AC-50
. 4,500,000 GCS-150
2 2 Runogone — Kaithe Road 1.76 Traffic Class T3 C/L Imp.-200
Imp. Subgrade-350
3.1 Hospital Road — Kiramburine Jct 1.938 AC-50
3.1 Link 1 - Meru Bus Terminus 0.465 7,000,000 GCS-175
3 3.2 Link 2 — Gakoromone Market 0.642 Traffic Class T3 | ¢/L Imp.-200
3.3 Link 3 — MEWAS Jct 0341 Imp. Subgrade-350
4 4.1 Western Bypass — Link Road 0.706 AC-50
9,000,000 GCS-200
4.2 Western Bypass — Mate Road 2.597 Traffic Class T3 | C/L Imp.-200
Imp. Subgrade-350
Total Length (km) 17.526
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1 PROJECT BACKGROUND

1.1 - Project Background

The Road Corridor

The project roads are links to the just concluded construction of the Meru
Eastern and Western bypasses in, Meru Town, Kenya (see Table 1-1 and Figure
1-1). The aim of the project roads is to create a link to the Meru Eastern and
Western bypasses to ensure a seamless flow of traffic in and around Meru
Town CBD.

The Government of the Republic of Kenya (GoK) has received a credit from the
International Development Association (IDA) towards the cost of the HORN
OF AFRICA GATEWAY DEVELOPMENT PROJECT (HOAGDP) and intends to
apply a portion of proceeds from this credit to eligible payments under the
separate design and works supervision consultancy contracts for Extension of
Meru Bypass (approximately 17.526 Km). The Project will be implemented
through the Kenya National Highways Authority, the implementing agency for
HoAGDP on behalf of the beneficiary agency, Kenya Urban Roads Authority.
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TABLE 1-1: Project Road Details

Contract Section

Design Section

Design
Contract Section Road Section Description
ID Section as Per Contract Length ID Design Sections Length
(Km) (Km)
001 | Runogone - Kaithe Road 247 2.0 | Runogone - Kaithe Road 247 Gravell road connecting to the ongo!ng construction of
extension of Meru Eastern Bypass to Kaithe town.
1.2 | Kambakia - Kagotone/ KEMU C91 Rd 3.317 Gravel road from KEMU University connecting Meru-Maua
002 | KEMU - Kambakia Road 3.666 ] Road (C91) and Meru — Nairobi Highway (B6) Road. Some
13 | Kagotone - KEMU Link C91 Road 0.349 section of Road abuts Upper Imenti Forest.
003 | Three Steers- Kambakia Road 1.76 1.1 | Three Steers — Kambakia Road 1.76 S;;il road with cabro paving of about 150m at Three
o 1.4 | Kongoacheke Jct - Kwa Mukuru Jct 2490 . .
004 | KEMU/Kambakia Link to C91 Road 2.941 —— Gravel road connecting Kambakia and C91 Road
1.5 | Kongo gardens - Kambakia Link Rd 0.451
3.1 | Hospital Road — Kiramburine Jct 1.938
3.2 | Link 1 - Meru Bus Terminus 0.465 i i
005 | Eastern Bypass - Hospital Road 3386 : Grave_l roads connecting Meru Teaching and Referral
3.3 | Link 2 — Gakoromone Market 0.642 Hospital and Gakoromone Market
34 | Link 3 - MEWAS Jct 0.341
41 Western Bypass — Link Road (0.71 km) 0.706 | ina M W B M R
006 | Western Bypass - Mate Road 3303 yp Gravel road connecting Meru Western Bypass to Mate Road
4.2 | Western Bypass — Mate Road (3.79 km) 2.597 (C92)
. . To serve as a bridge between the classrooms and
007 ;(C);:(Eorndge 1 at Kaaga Boys High Foot bridge 1 at Kaaga Boys High School dormitories. Also, Kaaga school for the blind can access the
bridge.
To serve as a connection for pedestrians especially from the
Foot bridge 2 at Meru National . . . polytechnic to accommodation areas due to the busy
. F 2atM N | Pol h . . L
008 Polytechnic oot bridge 2 at Meru National Polytechnic junction between Meru Western Bypass and Meru-Nairobi
Highway (B6)
Total Length 17.526 Total Length 17.526
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Figure 1-1 : Location Map of Meru Bypass Roads Extents (17.526km)
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The main project objectives for the Design Phase of the project include;

i).

ii).
iii).

iv).

V).

To formulate the interventions necessary for upgrading to bitumen
standards of the Extension of Meru Bypass (approximately 17.5 Km).
These interventions may include but not limited to adequate traffic
surveys, detailed geometric and pavement designs, storm water
drainage design, bus bay designs;

To design features for use by non-motorized traffic.

To incorporate all the above improvements into a bid document which
is fully compatible with current World Bank procurement guidelines;

To prepare for the implementation of supervision activities and put in
place a comprehensive, documented quality assurance framework.

To formulate a comprehensive, suitably documented project risk
management framework.

Additional features include but are not limited to the following:

Aerial surveys

Improvement in drainage structures and drainage features as
necessary.

Improvements in road safety features and features for non-motorised
traffic. Pedestrian footbridges accessible by disabled persons shall be
provided at Kaaga Boys and Meru National Polytechnic.

Drilling at footbridge sites to establish ground conditions

Economic feasibility study establishing the B/C ratio, NPV and the EIRR
of the project and the first-year rate of return, and sensitivity analysis.

Junction analysis

Land acquisition plans in relation to the design requirements for the
works

Provision of street lighting.

Identification of material sources, quantities, qualities and potential
use on the project.

The Detailed Design (including production of Tender Documents) is scheduled
for completion on 315t August 2025.
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1.2 - Overall Project Objectives and Scope of Services

Objective

Scope of Services

The overall objective of the project is to improve the level of service and
enhance the pavement strength of the road networks within Meru town which
have plagued with traffic congestion and poor riding quality ensuing from
backlog in rehabilitation of pavements, traffic enhancement and development
of multimodal means of transporting goods and passengers across major
towns.

This project focuses on linking the newly constructed Meru Eastern and
Western Bypasses to Meru Town CBD through the design and construction of
approximately 17.526km of link roads as part of the traffic capacity
enhancement to ensure safe, cost-effective, and reliable traffic flow in and
around Meru town.

The objective of design phase is to produce a preliminary design (Phase 1A of
the Project). This phase aims to investigate appropriate design standards and
design alternatives for the road and any related service roads, based essentially
on the existing main road alignment, but incorporating improvements in the
form of less steep slopes and larger diameter radii where desirable. From the
alternatives selected the optimum design will be arrived at with the help of
benefit/cost analyses and HDM4 software.

The second objective of this design phase is to produce a detailed design
(Phase 1B — Current Stage) which will enable an economical upgrading of the
existing road within Meru town. The detailed design will include the
preparation of Tender Documents to enable International Competitive Bidding
(ICB) to take place. Confidential Engineer's cost estimates will be provided to
assist the Client with budgeting for the construction of the road.

The third objective of this design phase is to provide administrative and
technical support to the Client during the bidding process and preparation of
supervision phase (Phase 2).

A summarised overview of required improvements for the detailed design and
contract documentation and prepare reports are provided below:

Geometric design (vertical & horizontal), Pavement design (requisite type
and structure) and design of vehicular and pedestrian bridges (where it
will be necessary and or as pre-identified by the client) as well as the
necessary drainage structures designs. Geometric designs should be
carried out using latest Civil 3D Engineering software;

Traffic surveys and analysis (traffic characteristics, Origin, destination, and
diverted traffic surveys and estimated generated traffic

Hydrological survey data and analysis (hydrological characteristics and
flood flows along and across the road network and drainage capacity
requirement
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Geotechnical investigations for alignment soils and bridge foundations
including materials testing and analysis of results;

Survey and benchmarks (Topographical and cadastral surveys);

Guidance on possible sources of construction materials (locations,
estimated quantities and suitability for use in the project);

Liaison and incorporation of outputs and recommendations from the
independent Environmental, Social Safeguards and Gender Based
Violence experts;

Risk analysis and mitigation on the proposed construction works, with
regard to the performance of similar projects constructed in the past
within the project area;

Identification of any additional data or documentation which, in the
opinion of the consultant, is required for satisfactory implementation of
the works contract

Preparation of Engineer's Cost Estimate including breakdown by foreign
and local inputs and an estimate of the percentage of inputs by key
materials/equipment/labor that are normally included in the price
adjustment formula, such as, bitumen, cement, steel, construction
equipment, fuel and lubricants, explosives, local and foreign labour, etc.

Economic feasibility study establishing the B/C ratio, NPV and the EIRR of
the project and the first-year rate of return, and sensitivity analysis.
Preparation of Bidding documents as per World Bank procurement
regulations; and

Training of 3 trainee engineers and 3 trainee inspectors nominated from
KURA.
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2 MATERIALS INVESTIGATIONS AND PAVEMENT DESIGN

2.1 - Introduction

Project Objectives

The main objectives of the assignment at the design stage are as follows:
To formulate the interventions necessary for upgrading to bitumen
standards of the Extension of Meru Bypass (approximately 17.5 Km).
These interventions may include but not limited to adequate traffic
surveys, detailed geometric and pavement designs, storm water
drainage design, bus bay designs.
To design features for use by non-motorized traffic.
To incorporate all the above improvements into a bid document which
is fully compatible with current World Bank procurement guidelines.
To prepare for implementation of supervision activities and put in
place a comprehensive, documented quality assurance framework.
To formulate a comprehensive, suitably documented project risk
management framework.

Project Location and The assignment involves the design of roads totalling approximately 17.526

Scope

km and linking Meru bypasses to Meru town as listed below and also reflected
in Figure 2-1, Figure 2-2, Figure 2-3 and Figure 2-4.

SECTION 1 Roads:
Three Steers — Kambakia Road (2.47 km)
Kambakia — Kagotone/ KEMU C91 Rd (3.317 km)
Kagotone - KEMU Link C91 Road (0.349 km)
Kongoacheke Jct - Kwa Mukuru Jct (2.49 km)
Kongo gardens - Kambakia Link Rd (0.451 km)

SECTION 2 Roads:
Runogone — Kaithe Road (1.76 km)

SECTION 3 Roads:
Hospital Road — Kiramburine Jct (1.938 km)
Link 1 Hospital Road — Meru Bus Terminus (0.465 km)
Link 2 Hospital Road — Gakoromone Market (0.642 km)
Link 3 Hospital Road — MEWAS Jct (0.341 km)

SECTION 4 Roads:
Western Bypass — Link Road (0.706 km)
Western Bypass — Mate Road (2.597 km

FOOTBRIDGES:
Footbridge 1 at Kaaga Boys High School.
Footbridge 2 at Meru National Polytechnic.
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Figure 2-1 : Section 1 Roads

Figure 2-2 :Section 2 Roads
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Figure 2-3 : Section 3 Roads

Figure 2-4 : Section 4 Roads

Content This report covers geotechnical site and laboratory investigation of the
following components:

Subgrade soils along the Meru Link Roads.

Material Sites:
Borrow area,
Hardstone areas and
Sand areas.

Water Sources.

Footbridge sites foundation investigations.

The Consultant carried out materials and geotechnical investigations
for the Meru Link Roads listed in Section 1 of this report. The subgrade
soils at these locations were carefully examined and sampled and
tested. The sampling and testing programmes followed the
methodology prescribed in the Road Design Manual, Part Ill, 1987.
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These geotechnical related activities were carried out in compliance
with the Terms of Reference for this project.

The Factual Materials Report contains the various sites laboratory test
results, full descriptions of all trial pits (dug in the existing alignment),
the presence of groundwater, the sampling and testing undertaken
for each set of samples. Test results are presented with a brief
summary tables and charts within the main text of this report.

The report includes:

Brief description of solid geology, soil conditions and climate of Meru.

Description of the methodology used in carrying out the soils and
materials field investigations and associated laboratory testing.

Tabulated and referenced summaries covering the data from the in-
situ and laboratory tests.

Trial pits dug on the existing road with descriptive and analytical
details.

Graphical presentation of summary laboratory test results.
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2.2 - Geology and climatic Conditions

Geology

Geological context

Geology around the
project area

Generally, the geological succession in the project area is as follows:
Recent: Soils
Sub-Miocene: Mount Kenya Volcanic Series

As presented in Figure 2-5, the project roads traverse the following
geological formations:

Basalts, tuffs and ashes of parasitic vents,
Upper olivine basalts,
Lower basalts, with kenyte and tuff.

The lowermost plains are basalt and olivine basalt and rest on the sub-
Miocene bevel. Intercalated in this lower division near Mporiene, south-east
of Meru, is a thin band of highly weathered and densely porphyritic kenyte,
which indicates a minor alkaline phase. The entire division is thin, being not
more than 150m in thickness.

The upper olivine basalts overlie the lower basalts west of the meridian
passing through Kienduri and extend to the western boundary of the area.
They appear to be much thicker than the lower basalts but owing to the fact
that they probably overlie kenytes and phonolites, which reach a thickness of
1000m, further south, it would be unwise to estimate their thickness.

Many distinct features are formed on the lower north-eastern foothills of Mt.
Kenya by the lavas and ashes of parasitic vents and craters. It is probable that
some of the vents were contemporaneous with the eruption of the Upper
basalts but judging from the fresh and comparatively uneroded condition of
many of the craters, for example Matei, Njonivola, Kinyenjeli and Nkonga,
sporadic vulcanicity, appears to have continued until quite recent times.

There is no evidence in the present area for the precise dating of the Mt.
Kenya Volcanic Suite. Since, however, the lower basalts rest on the sub-
Miocene bevel southeast of Merut they presumably erupted in Miocene or
later times. The second episode of major faulting of the Rift Valley is
considered to have occurred in the Upper Miocene, and it seems probable
that such vast outpourings of lava as come from the Mt. Kenya vent would be
closely associated with this major disturbance. From the geological memoir it
is noted that stratigraphical evidence rift faulting, has repeatedly terminated
periods of extrusion. It is not definitely known whether the major eruption of
Mt. Kenya ceased before the actual rifting or continued during the
disturbance, but it is probable that spasmodic and occasional outbursts, of
vulcanicity on the slopes of Mt. Kenya continued after the rifting into Pliocene
and even Pleistocene times.
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Figure 2-5 : Geological configuration in the vicinity of the project roads

B2 = Upper Kenya Basalt

B1= Lower Kenya Basalt
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2.3 - Geotechnical Findings

Introduction

Road Alignment

The existing Meru Link roads are mostly gravel and earth roads with the
exception of some very small sections built with concrete blocks and bitumen
surface. An assessment of the subgrade soil has been carried out by sampling
the soils from excavated trial pits along the existing alignment and subjecting
the samples to various laboratory tests, the results of which are presented
below.

A search for potential construction material deposits has also been carried out.
Hard stone for aggregates to be used in bituminous and concrete works;
borrow area material to be used for the construction of the pavement layers
(natural or cemented); sand for construction of concrete works, and if required,
for mechanically stabilized layers; and, water for compaction and concrete
works were prospected.

The geotechnical site investigations were performed in accordance with the
methodology described in the Inception Report. Geotechnical technicians and
non-skilled laborers carried out the various tasks under the close supervision of
the Materials Engineer. The laboratory testing was performed by Apex Projects
Ltd in its laboratory in Nairobi.

In order to assess the geotechnical properties of the subgrade soils and
potential construction material sites samples were collected. The assessment
consisted in carrying out a detailed description of the soils/rocks encountered
and subjecting these samples to various laboratory tests.

Along the Meru Link Roads (Section 1, Section 2, Section 3 and Section 4 Roads)
trial pits were spaced at an interval of about 0.5km (Table 2-1).

The position of each test pit was recorded by a handheld Global Positioning
System (GPS). The field identification of subgrade soils was based on color,
texture, as well as on the assessment of their plasticity, fine content, and coarse
fractions.

Representative samples of the subgrade were collected from the full depth of
test pits in which the vertical soil profile exhibited a reasonable degree of
uniformity. Where two or more layers were present it was appropriate to sample
the layer that exhibited poor subgrade characteristics.

Test pits were dug to an approximate depth of 1.0 m from the surface, and in
some instances, it was stopped when bedrock was encountered. Upon
completion of the sampling, the vertical profile of each test pit was logged and
the excavated material carefully backfilled and compacted.

Representative samples were collected from the full depth of test pits in which
the vertical soil profile exhibits a reasonable degree of uniformity.




- R4-09 - Factual Materials Report

Table 2-1 : trial Pits Location

TP DESIGN
No. | LONGITUDE | LATITUDE | CHAINAGE | SECTION | oo o LOCATION
[Kambakia — Kagotone/ Kemu C91
DD 1 37.62919 0.06712 0+105 1 1.2 Rd (3317 K]
[Kambakia — Kagotone/ Kemu C91
DD 2 37.63615 0.0739 1+360 1 1.2 RS (3317 K]
34230/ [Kambakia — Kagotone/ Kemu C91
DD 3 37.65073 0.08091 0+000 1 1.2&13 Rd (3.317 Km)] & [Kagotone - Kemu
Link C91 Road (0.349 Km)]
DD 4 37.66817 0.07377 1+700 2 20 [Runogone — Kaithe Road (1.76 Km)]
DD5 | 3763979 0.05989 0+200 1 11 Er:;?e Steers — Kambakia Road (2.47
DD 6 37.6355 0.06377 0+870 1 1.1 [Three Steers — Kambakia Road
(2.47Km)]
14540 / [Three Steers — Kambakia Road
DD 7 37.63713 0.06739 0+010 1 11&14 (2.47a Km)] & [Kongoacheke Jct -
Kwa Mukuru Jct (2.49 Km)]
DD8 | 37.64112 0.06647 0+480 1 14 [Kongoacheke Jct - Kwa Mukuru Jet
(2.49 Km)]
14440 / [Kongoacheke Jct - Kwa Mukuru Jct
DD 9 37.64541 0.07331 0+000 1 14 & 15 | (249 Km)] & [Kongo Gardens -
Kambakia Link Rd (0.451 Km)]
DD 10 | 37.64825 0.07651 14920 1 14 [Kongoacheke Jct - Kwa Mukuru Jct
(2.49 Km)]
DD 11 37.64425 0.07477 0+210 1 15 [Kongo Gardens - Kambakia Link Rd
(0.451 Km)]
DD12 | 37.65269 0.05109 0+000 3 30 [Hospital Road ~ Kiramburine Jct
(1.938 Km)]
DD13 | 3766363 0.05034 0+060 3 30 [Hospital Road ~ Kiramburine Jct
(1.938Km)]
DD 14 | 37.66733 0.02573 0+740 4 42 [ervne)]Stem Bypass — Mate Road (2.597
14720/ [Western Bypass — Mate Road (2.597
DD 15 37.67335 0.02457 4 42 & 4.1 Km)] & [Western Bypass — Link Road
0+700
(0.706 Km)]
DD16 | 37.68101 0.02394 0+060 4 42 [ervn‘jftem Bypass — Mate Road (2.597
24190/ [Kambakia — Kagotone/ Kemu C91
DD 17 37.6429 0.07636 04440 1 128&15 | Rd (3.317 Km)] & & [Kongo Gardens
- Kambakia Link Rd (0.451 Km)]
DD18 |  37.6433 0.07057 1+050 1 14 [Kongoacheke Jct - Kwa Mukuru Jct
(2.49 Km)]
[Hospital Road — Kiramburine Jct
DD 19 37.6582 0.05091 0+740 3 3.0 (1.538Km)
DD20 | 37.66959 0.02888 0+010 4 4.1 [ervne)]Stem Bypass - Link Road (0.706
PD 1 37.665939 | 0.047939 0+210 3 33 Link 3 Hospital Road — Mewas Jct
(0.341 Km)
PD2 | 37.658165 | 0050907 0+740 3 30 [Hospital Road — Kiramburine Jct
(1.938 Km)]
PD3 | 37.668026 | 0050662 14935 3 30 [Hospital Road — Kiramburine Jct
(1.938 Km)]
PD 4 37.661579 | 0.048445 0+230 3 32 [Link 2 Hospital Road — Gakoromone

Market (0.642 Km)]
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TP DESIGN
No. | LONGITUDE | LATITUDE | CHAINAGE | SECTION | == O0 LOCATION
[Link 1 Hospital Road — Meru Bus
PD 5 37.658654 | 0.050434 0+050 3 31 Tarminus (0,465 K]
[Three Steers — Kambakia Road (2.47
PD 9 37.630362 0.069375 0+450 1 1.1/1.2 Km)] & [Kambakia — Kagotone/
Kemu C91 Rd (3.317 Km)]
PD10 | 37.651947 | 0.079092 2+460 1 14 [Kongoacheke Jct - Kwa Mukuru Jct
(2.49 Km)]
PD11 | 37643296 | 007057 14050 1 14 [Kongoacheke Jct - Kwa Mukuru Jct
(2.49 Km)]
24190/ [Kambakia — Kagotone/ Kemu C91
PD 13 37.64292 0.076362 04440 1 12 & 15 | Rd (3.317 Km)] & & [Kongo Gardens
- Kambakia Link Rd (0.451 Km)]
PD 14 37.657976 0.080924 0+180 2 2.0 [Runogone — Kaithe Road (1.76 Km)]
PD 15 37.66527 0.076993 1+210 2 2.0 [Runogone — Kaithe Road (1.76 Km)]
PD16 | 37.661105 | 0026378 0+270 4 42 I[Zvn‘i]“em Bypass — Mate Road (2.597
PD18 | 37671159 | 0.02759 0+240 4 4.1 [ervne)]Stem Bypass — Link Road (0.706

NB: DD ARE THE TRIAL PITS DUG DURING THE DETAILED DESIGN STAGE AND PD THOSE DUG DURING THE PRELIMINARY
DESIGN STAGE

Picture 1 : Trial pits excavated for road alignment_DD-4 and DD-16
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Figure 2-6 : Trial pit locations_Section 1 Roads

Figure 2-7 : Trial pit locations_Section 2 Roads
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Figure 2-8 : Trial pit locations_Section 3 Roads

Figure 2-9 : Trial pit locations_Section 4 Roads
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Laboratory Testin
4 g The following tests were carried out on the bulk samples:

Atterberg Limits - BS 1377 — Liquid and Plastic Limit
Linear shrinkage - BS 1377

Wet sieve analysis to 0.075mmm — BS1377
Standard compaction (2.5kg) — AASHTO T99

1 point soaked CBR — AASHTO T193

On the small, disturbed samples the following test was carried out:

Determination of moisture content — BS 1377
Table 2-2 : Summary of laboratory test results_road alignment soils

Particle Size Distribution (mm) Atterberg Limits Compaction 1 OOSA,BI'\(/IDD

5| s

TP £~ [-3
S8 el u| w88 S22 2|8 8% &y 3
1S3 E 22| =35 55238 ;
DD 1 1 1.1 100 100 100 | 984 | 94.1 | 87.0 8.1 571 285 | 285 | 140 | 28.0 | 1257 9 1.22
DD 2 1 1.0 100 100 100 | 980 | 95.0 | 884 7.8 574 | 287 | 287 | 142 | 278 | 1269 9 1.20
DD 3 1 1.0 100 | 925 | 868 | 828 | 743 | 63.8 4.6 478 | 224 | 254 | 127 | 20.6 | 1430 11 1.14
DD 4 2 1.1 733 | 620 | 56.0 | 52.3 | 48.7 | 458 109 | 46.2 | 204 | 258 | 129 | 249 | 1489 12 1.12
DD 5 1 1.0 955 | 895 | 835 | 77.2 | 688 | 633 4.6 477 | 215 | 262 | 12.8 | 20.2 | 1424 12 1.18
DD 6 1 0.9 100 100 100 | 98.0 | 94.0 | 89.2 9.0 553 | 28.1 | 271 13.0 | 263 | 1312 11 1.19
DD 7 1 0.5 100 100 100 | 982 | 92.1 | 86.6 196 | 482 | 248 | 234 | 11.5 | 23.6 | 1495 12 1.18
DD 8 1 0.9 100 100 100 | 959 | 929 | 894 10.1 574 | 284 | 29.0 | 141 28.1 | 1287 11 1.23
DD 9 1 1.1 100 100 100 | 979 | 923 | 86.8 14.4 570 | 283 | 286 | 138 | 278 | 1273 10 1.21
DD 10 1 1.0 100 100 100 | 98.0 | 93.7 | 883 10.2 568 | 30.1 | 294 | 145 | 264 | 1290 11 1.22
DD 11 1 1.0 100 100 | 993 | 974 | 945 | 885 25.0 | 46.1 230 | 230 | 114 | 352 | 1133 6 1.17
DD 12 3 0.95 100 100 100 | 982 | 94.1 | 89.7 1.8 549 | 253 | 296 | 145 | 198 | 1322 8 1.24
DD 13 3 1.0 100 100 100 | 982 | 946 | 887 2.4 556 | 272 | 284 | 142 | 204 | 1328 8 1.20
DD 14 4 1.1 100 100 100 | 97.8 | 925 | 88.2 2.1 521 248 | 273 | 134 | 20.1 | 1310 8 1.18
DD 15 4 1.0 100 100 | 993 | 975 | 944 | 89.7 10.0 | 455 | 220 | 234 | 114 | 320 | 1203 7 1.15
DD 16 4 1.0 100 100 | 883 | 86.0 | 75.7 | 66.1 3.6 482 | 224 | 258 | 12.8 | 19.5 | 1407 12 1.16
DD 17 1 1.0 100 100 100 | 982 | 93.7 | 89.2 5.5 560 | 273 | 286 | 142 | 275 | 1276 10 1.19
DD 18 1 1.0 100 100 | 996 | 975 | 942 | 89.5 180 | 464 | 236 | 228 | 11.0 | 36.1 | 1120 6 1.16
DD 19 3 1.0 100 100 | 995 | 976 | 945 | 90.6 122 | 465 | 236 | 228 | 11.0 | 324 | 1224 7 1.18
DD 20 4 1.0 100 100 100 | 985 | 935 | 89.7 2.6 564 | 278 | 286 | 140 | 20.6 | 1339 8 1.22
PD 1 3 1.1 100 100 97 88 80 74 11 46.8 | 212 | 256 | 129 | 30.7 | 1312 9 0.85
PD 2 3 1.0 100 100 97 88 80 75 11 475 | 21.8 | 257 | 129 | 318 | 1333 10 0.76
PD 3 3 1.1 100 100 97 87 80 75 10 46.2 | 20.8 | 254 | 119 | 324 | 1324 9 0.80
PD 4 3 1.1 100 100 99 94 87 78 10 496 | 214 | 28.1 132 | 26.2 | 1307 10 0.90
PD 5 3 1.2 100 100 97 88 80 75 12 475 | 218 | 257 | 129 | 31.6 | 1303 9 0.80
PD 9 1 1.1 100 100 99 96 86 77 21 534 | 258 | 274 | 129 | 325 | 1226 5 0.94
PD 10 1 1.1 100 100 97 95 88 75 18 475 | 213 | 262 | 129 | 31.1 | 1259 6 0.98
PD 11 1 1.0 100 100 100 | 968 | 864 | 794 11.9 543 | 241 | 302 | 142 | 34.0 | 1291 8 0.91
PD 13 1 1.0 100 | 974 | 96.1 | 945 | 90.0 | 80.3 8.4 479 | 212 | 26.7 | 13.6 | 284 | 1280 8 0.86
PD 14 2 1.2 100 100 | 958 | 90.8 | 83.0 | 743 10.5 502 | 224 | 27.7 | 13.0 | 29.1 | 1296 10 0.78
PD 15 2 1.2 100 100 | 96.1 | 90.6 | 839 | 741 113 | 47.7 | 226 | 27.2 | 13.7 | 32.0 | 1308 11 0.80
PD 16 4 1.2 100 100 100 | 96.8 | 89.0 | 814 12.6 506 | 224 | 282 | 13.6 | 31.1 | 1299 10 0.86
PD 18 4 1.0 963 | 80.5 | 780 | 756 | 69.6 | 61.6 9.9 494 | 252 | 241 113 | 326 | 1282 10 0.80

NB: DD ARE THE TRIAL PITS DUG DURING THE DETAILED DESIGN STAGE AND PD THOSE DUG DURING THE PRELIMINARY
DESIGN STAGE
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Material Sites

Introduction

Borrow Area

As an integral part of the soils and rock investigation, research has been
conducted to locate suitable construction material sites in the vicinity of
the project roads.

The search included:

Gravel material for possible application as subbase — Borrow
area.

Material for embankments (fill and improved subgrade) —
Borrow area.

Quarry stone for production of crushed stone and concrete -
Hard stone area.

Water for compaction and concrete — Water zone.

Sand for concrete and mortar works — Sand area.

In temperate regions most soils are transported by water, glacial action
and less by air where they tend to get overworked during this process.
Due to this fact and because further weathering is slow, most soils have
reached a “stable” state in physical and chemical terms. However, in the
tropics most soils are residual i.e. they have been formed and are often
still being formed over or in close proximity to the rocks from which
they originate. Some of these soils are far from being stable and
therefore their evaluation by physical tests might not suffice and should
be supplemented by knowledge of their “unconventional behavior”.

Three commercial borrow areas (Ngunga Ramji, Rugusu and
Nchoroiboro) were identified and prospected (Table 2-3, Figure 2-10,
Figure 2-11 and Figure 2-12). However, the Nchoroiboro borrow area
contained cinder material, which is susceptible to crushing under
compaction, and was therefore excluded from further consideration.

For each borrow area, 5 borrow pits were dug and at least 5 samples
collected, i.e. a total of 10 samples.

Each sample was submitted to the following tests:

Atterberg Limits - BS 1377 — Liquid and Plastic Limit

Linear shrinkage - BS 1377

Wet sieve analysis to 0.075mmm — BS1377

Modified compaction (4.5kg) — AASHTO T180

3 points soaked CBR and swell at 4 days soak - AASHTO T193

A Summary of the laboratory test results is presented in Table 2-4 and
Table 2-5 below. The geotechnical properties (CBR, Swell, Linear
Shrinkage, Plasticity Index and Liquid Limit).

The materials excavated from the borrow area are intended to be used
for subbase and for improved subgrade/capping layer where suitable
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quantity of material to be obtained from cut section (where applicable)

is insufficient.

Table 2-3 : Borrow areas location and details

g § Distance . 3 2 |
S/No. | Site Name 2 E, from Meru Mat?"?l E § “ Remarks
= c Town Description = S
= S (km) g O
Brownish Located 3 kilometres off
Ngunga § § angula.r, 3 the Meru — Nfanyuki
MS1 Material = § 754 volcanic g Highway. Site is privately
Site o " GRAVEL, dry, 'y owned and servers as a
o ™ non-plastic hardstone quarry site as
well.
— ~ Greyish o Adjacent to the Meru —
Rugus.u § 5 angular 8 Nanyuki Highway. Site is
Ms2 Mat.erlal < < 20 GRAVEL, dry, % privately owned
Site S o non-plastic o

Figure 2-10 : Borrow areas location map
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Figure 2-11 : Ngunga borrow area

Figure 2-12 : Rugusu borrow area
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Table 2-4: Borrow Area - Summary of laboratory test results — Nkunga

Particle Size Distribution | Atterberg Limits| Compaction CBR
[} 5] [§] a
z o q q q 4 Day
% Passing Sieve Size (mm) | 2 |LL[PL[PI|LS| = [=) swell
§ z o = | Soaked Material Description
.g wn 2
F | & |2|w| |38 [%]|%|%|%|%| % |kg/m*| % | % | %
o o
90 | 44 | 0.06 A A
TP1 |100.0|86.5|64.5|43.1{14.7| 9.6 | NON-PLASTIC | 116 | 1924 [(o5 [ 02 [00s | Brownishangular volcanic GRAVEL,
dry,non-plastic
100 [ 193] 0.12
20 122 1006 1 g wnish angular, volcanic GRAVEL
TP2 [100.0|86.0(66.7(45.6|17.8/12.5| NON-PLASTIC | 124 | 1923 [95 [ 45 [ 005 rownish anguar, vorcanic ’
dry,non-plastic
100 | 93 | 0.09
90 | 51 | 0.07 . .
P3| 100.0|87.0|68.1|49.4|24.1[193| NON-PLASTIC | 105 | 1933 [z Toa [o0s| CroWmsh ad”rgur:zrr"_";r;i”c'c GRAVEL,
100 | 183 | 0.09 '
90 | 47 | 0.08 A A
P4 |100.0|83.1|61.1|40.2|10.8| 47 | NON-PLASTIC |122| 1943 [To5 |88 [010| Brownishangular volcanic GRAVEL,
dry,non-plastic
100 | 172] 0.06
90 | 30 | 0.11 . .
TP5 |1000|86.4|65.6(457[18.9]13.4| NON-PLASTIC | 134 | 1935 [95 |47 [006 | Crownishangular volcanic GRAVEL,
100192 1011 dry,non-plastic

Table 2-5 : Borrow Area — Summary of laboratory test results — Rugusu

. Particle Size Distribution |Atterberg Limits| Compaction CBR

o [*) ) o

= % Passing Sieve Size (mm) | 2 [LL|PL|PI|LS| = a 54 Dka yd Swell

a = & = oaxe Material Description

.g wn ﬁ

F | R[S|w|~|[S|S|%]|%|%|%|%s] % |kam®| % | % | %

o o

9 | 23 | 0.09

TP1 [100.0[95.9|88.5|80.8[60.4|53.2| NON-PLASTIC |[15.3 | 1623 [ 95 | 47 [ 0.06 | Light grey angular GRAVEL, dry,non-plastic
100 | 97 | 0.06
9 [ 24 | 0.08

TP2 |100.0)96.1|88.6(80.8[59.0{51.9] NON-PLASTIC | 145 | 1625 | 95 | 49 | 0.11 | Light grey angular GRAVEL, dry,non-plastic
100|101 0.08
90 [ 25 [ 0.06

TP3 |100.0[96.8(89.7(81.9|60.6(53.5| NON-PLASTIC [ 152 | 1638 [ 95 | 50 | 0.08 | Greyish angular GRAVEL, dry,non-plastic
100 [100] 0.09
9 |16 ] 006 | .

P4 |100.0[95.9]89.7|83.1|63.6|582| NON-PLASTIC | 15 | 1609 [o5 133 Toog | oMt Prown angg'lfsrtiRAVEL'dry'”O”'
100] 67 | 0.06
9 | 24 | 0.07

TP5 [100.0[95.4|88.7|81.4(62.6/56.0| NON-PLASTIC | 15.2 | 1625 [ 95 | 49 | 0.08 | Light grey angular GRAVEL, dry,non-plastic
100| 99 | 0.11

Identification of aggregate source materials has been carried out during
Hard Stone Area

the geotechnical site investigation.

Within tropical and sub-tropical areas, it is likely that the exposed rock
directly beneath the overburden (known as “top rock”) will be
weathered to some extent. This can often preclude its use if high quality
stone is needed, although it may still be selected for a less demanding
purpose. Weaker layers such as these would normally be worked
separately to avoid contamination of the better-quality material below.

A wide range of materials can be used as unbound base course
including crushed quarried rock, crushed and screened, mechanically
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stabilized, modified or naturally occurring ‘as dug’ or ‘pit run’ gravels.
Their suitability for use depends primarily on the design of the traffic
level of the pavement and climate. However, all base course materials
must have (Kenyan Road Design Manual, Part 3, Chart B4) a particle size
distribution and particle shape which provide high mechanical stability
and should contain sufficient fines (amount of material passing the
0.425 mm sieve) to produce a dense material when compacted.

The use of graded crushed rock for the base course is recommended,
given the abundant availability of high-quality rocks in the area (Table
2-6 and Table 2-7).

This material is produced by crushing fresh, quarried rock and may be
an all-in product, usually termed a ‘crusher-run’, or alternatively the
material may be separated by screening and recombined to produce a
desired particle size distribution, as per the specifications (Kenyan Road
Design Manual, Part 3, Chart B4). After crushing, the material should be
angular in shape with an adequate Flakiness Index (British Standard 812,
Part 105). If the amount of fine aggregate produced during the crushing
operation is insufficient, non-plastic angular sand may be used to make
up the deficiency. In constructing a crushed stone base course, the aim
should be to achieve maximum impermeability compatible with good
compaction and high stability under traffic.

To ensure that the materials are sufficiently durable, they should satisfy
some criteria. These are Los Angeles Abrasion (LAA), Aggregate
Crushing Value (ACV) and Sodium Sulphate Soundness (SSS) as
tabulated in Table 2-7 .

The Los Angeles Abrasion (LAA) test measures the resistance of
aggregate materials to wear and degradation when subjected to
mechanical wear. In this test, aggregates are placed in a rotating drum
along with steel balls, and the drum is rotated for a specified period.
The degree of abrasion is then assessed by measuring the loss in weight
of the aggregate. A lower loss indicates that the material is more
resistant to wear, which is crucial for ensuring the longevity of the
pavement under traffic loads.

The Aggregate Crushing Value (ACV) test assesses the strength and
resistance of aggregates to crushing under a load. In this test, a sample
of aggregate is subjected to a compressive load in a cylindrical steel
mold. The crushing value is determined by the amount of fine material
generated by the crushing process, with higher values indicating weaker
aggregates. Aggregates with low crushing values are preferred for road
construction because they are less likely to break under load,
contributing to a more stable road structure.

The Sodium Sulphate Soundness (SSS) test evaluates the durability of
aggregates when exposed to a cyclical wetting and drying process,
simulating the effects of weathering and moisture variations. The
aggregate is firstimmersed in a sodium sulfate solution and then dried,
repeating this process multiple times. The loss of material due to the
expansion and contraction of the aggregate particles during this cycle
indicates its resistance to weathering. Aggregates that are more
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resistant to this process are deemed suitable for use in road
construction, particularly in areas subject to extreme weather
conditions.

Together, these tests help in selecting the most durable and strong
aggregates, ensuring that the road can withstand the expected traffic
loads and environmental conditions over its lifespan.

Three (3) commercial hard stone areas were identified (Figure 2-13) and
samples collected as presented in Table 2-6.

Table 2-6 : hardstone areas location and details

Di .
HS g g frlzrt:nce Estimated
No 3 § 2 | Location Meru Quantity Remarks
= (=)}
2 | %5 km) | (™3
wv - -]
Located Quarry
. Site
adjacent
owned
to the and
1 2 D490 23.0 3,000,000
« = .. operated
3 Rl Q| Ruiri - .
o ~| o . by Isico
° —=| | Isiolo .
9 Ql 2| Road Holding
2 o| o Limited.
Quarry
Site
> Located 1 owned
= km  off and
=
2 & the D430 | 565 1,300,000 | OPerated
o Ruiri - by
< o| | Isiolo HariKrush
2 S| 21 Road na
X M| o
= | Concrete
© [QN} N~ .
I o| m Limited.
Located Quarry
2 1.8 km off Site
s o | the D490 privately
=) o~
3 o 8| S| Rruiri - 24.7 1,000,000 owned
< Q| o .
S gl 2 Isiolo and
i S| m| Road operated

The following tests are planned to be carried out on samples that were
collected:

Los Angeles Abrasion (LAA) — AASHTO T96
Plasticity on LAA fines — BS 1377

Aggregate crushing value (ACV) - BS 812

Sodium Sulphate Soundness (SSS) — AASHTO T104

Specific gravity — BS 1377
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Water absorption — BS 1377

The test results are presented in Table 2-7.

Table 2-7: Summary of Test results — Hardstone area

. Requirements
Commercial Quarry (Chart S2a)
Test . AC- Type 1 Graded
Hari Traffic - Crushe
Isico Krushn Kicoh 73 d Stone
a
Surfacing Base
LAA Max.
(%) 20.1 22.3 20.9 Max. 35 30
A.C.V Max.
(%) 16.9 18.0 17.6 Max. 28 25
S.S.S Max.
(%) 2.9 3.7 3.2 Max. 12 12

Figure 2-13 : Hardstone areas map

Sand Area At this detailed stage, natural sand for use in mortar and cement

concrete works was explored. Also, sand sourced from commercial
quarries was sampled for potential use. Quarry sand, typically produced
as a byproduct of rock crushing operations, is often considered as an
alternative to natural sand in construction. Unlike natural sand, which is
typically harvested from riverbeds quarry sand is more readily available
and can offer consistent quality due to its controlled production
process.
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Water Sources

One key advantage of quarry sand is its suitability for meeting the
specific requirements of concrete mixes, particularly in terms of particle
size distribution and shape, which can be tailored during production.
Additionally, quarry sand tends to have better durability and stability
properties compared to natural sand, as it is less likely to contain
impurities such as organic materials or clay particles. This makes it a
viable choice, particularly in areas where the availability of natural sand
is limited or where environmental concerns related to sand extraction
from natural sources are present.

Incorporating quarry sand into construction projects can also help
reduce the pressure on natural sand resources, which are often
unsustainably sourced. As such, the use of quarry sand not only ensures
more consistent and durable material for concrete works but also
supports more sustainable construction practices.

Two (2) commercial sand areas from the hardstone areas and one (1)
river sand area from the Ewaso Ngiro River near Archer's Post (after
Isiolo) were also investigated. The estimated quantities from the
commercial quarries are over 500,000 m3 and that from Ewaso River
may be estimated to some 10,000 m?.

The samples were subjected to the following tests:
Clay/silt/dust content — BS 1377

Sieve analysis — BS 1377
Sodium sulphate soundness (SSS) — AASHTO T104

The test results presented in Table 2-8 are available and reported.

Table 2-8 : Summary of Test results — Sand area

Commercial Quarry River Sand
Test ARCHER'S | Requirements
ISICO NGUNGA POST
<3% [Standard
. Specifications for
i'(')tntenf‘ “ay 1 o9 14 0.2 Roads  Kenya
1987 Clause
1703(c)]

. . 100% min [BS
Grading Passing | o, 7 90.3 100 882:1992-Table
5mm sieve

4]

3% max [BS
Grading Passing | , , ) 14 882:1992-Table
0.075mm sieve ’ '

4]

The upgrading of the Meru Link Roads will require substantial volumes
of water. It is estimated that for construction purposes 1 to 2 cubic
metres per metre length of road may be required. Various options have
to be considered to satisfy this high demand of water. These options
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include investigation of areas suitable for deep drillings, shallow wells,
artificial aquifers and dams.

Water, as an important construction material both for compaction and
concrete works, has been identified and investigated in the project area.
During the field survey potential water sources, in the form of Perennial
River, have been identified and sampled. Presence of salt in water such
as chlorides etc. reduces initial strength of concrete and causes rust in
the steel used as reinforcement bars. Therefore, testing of potential
water sources was carried out and the summary of the results is
presented in Table 2-9. From the test results all samples meet the
standard for their use in construction.

Table 2-9 : Summary of chemical analyses on water samples

Kanyuru/M

Parameters Unit Kathita witeria WHO :[E)IB:ION e
River Village River | STANDARDS

Meru (2007)
pH pH scale 7.17 6.90 6.5-8.5 6.5-8.5
Colour Hazen ND ND Max 15 <15
Turbidity N.T.U. ND ND Max 5 <5.0 NTU
Alkalinity mg/L 48 56 Max 500 <500
Conductivity uS/cm 119.55 157.68 Max 2500 <2000
Iron mg/L Fe 0.09 0.07 Max 0.3 <0.3
Calcium mg/L CO3 ND 8 Max 100 <150
Magnesium mg/L ND 1.95 Max 100 <100
Total hardness mg/L ND 28 Max 500 <300
Chloride mg/L Cl- 7.998 12.996 Max 250 <250
Fluoride mg/L F- 1.00 0.70 Max 1.5 <1.5
Nitrite mg/L NO2- | 0.44 2.42 <0.3 <0.5
Sulphate mg/L SO4- | 0.35 1.9 Max 450 <400
Manganese mg/L Mn 0.003 0.001 Max<0.1 <0.5
Total dissolved | mg/L lons | 74.12 97.76 Max 1500 <1000
Carbon dioxide mg/L CO2 | 19.36 21.12 Max NS N/S
Ammonia mg/L NH3 | 0.036 0.048 Max<0.5 <0.5

Footbridges Geotechnical investigations were conducted at two sites where

footbridge construction had been proposed, with the objective of
determining the properties of the existing soil to guide the design and
construction of the bridge foundations. The sites included the Meru
National Polytechnic location along the Meru-Nairobi highway and the
Kaaga Boys High School location.

At each site, two boreholes were drilled to a depth of 10.00 meters. Soil
and rock samples were collected and transported to the laboratory for
analysis.

A total of Four (4 No.) Geotechnical Boreholes (BH) were sunk at the
locations marked on the site maps as shown below. Two (2 No.) at The
Meru National Polytechnic site and Two (2 No.) at the Kaaga Boys high
School site. The depth and location are summarized in Table 2-10.
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Drilling was conducted in accordance with BS 5930:1999- Code of
Practice for Site Investigation and executed up to 10.00 meters from the
ground level.

Rotary screw auguring was adopted for the soil layers at the top. At the
hard strata, rotary drilling was adapted using the GY-150 drilling
machine and the 85mm diameter barrel. The recovered rock samples
were placed in well labelled wooden core boxes, preserved, and
transported to the laboratory for rock bearing capacity tests. The
geologist logged the recovered rock samples before testing and further
laboratory analysis. The borehole logs are as shown in Appendix 7.

Detailed interpretation and analysis using the in-situ and laboratory test
results will be presented in the final detailed design report.

Table 2-10 : Borehole Depths and Locations

Borehole No | Site Location | Latitude Longitude Depth (m)

BH 1 Meru 0.061780 37.63041 10.00
Polytechnic

BH 2 Site 0.061660 37.62993 10.00

BH 3 Kaaga Boy's | 0.063550 37.65639 10.00
High School

BH 4 Site 0.063750 37.65659 10.00

Table 2-11 : SPT N values

N-Values
BH No. | Depth (m) Recorded on
Site
BH 01 1.50-3.00 24
BH 02 1.50-3.00 15
1.50-1.95 19
3.00-3.45 16
4.50-4.95 16
BH 03
6.00-6.45 19
7.50-7.95 20
9.00-10.00 24
1.50-1.95 18
BH 04
3.00-3.45 17
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2.4 - Pavement Design

Design Traffic

Introduction

Axle Load Survey

It is understood that the structural deterioration of roads is due to primarily two
main reasons:

Traffic volumes and induced loading; and
Environment (climate).

Traffic is regarded as the key parameter in road deterioration. It is therefore
essential to know its composition in terms of:

Total traffic volume (ADT & AADT).

Magnitude of the loads (axle load).

Axle configuration.

Contact pressure from the loads (mainly from tyre pressure); and
Number of load repetitions.

It is well known that pavement design and its performance are influenced by
the traffic loading on the pavement. Light vehicles such as cars, pick-ups and
delivery vans make a very small contribution to the structural damage of
pavement in comparison to the heavy vehicles. Heavy vehicle wheel load, tyre
pressure, frequency, and duration together with environmental factors are all
important to the performance of the pavements. However, the most significant
parameter is the axle load.

In order to estimate the magnitude of the loads and the design traffic over the
selected design period the following surveys have been carried out (please refer
to the Traffic Demand Analysis Chapter submission:

Traffic count (classified).
Origin — destination; and

Axle load.

The axle load survey was carried out at five (5) locations from November 11,
2024, to November 17, 2024, at the following locations:

Kambakia along A9 Road (11/11/2024 - 60 vehicles weighed),
Ruire Junction along B66 Road (12/11/2024 — 69 vehicles weighed),

Gakoromone along Mikinduri Road along B66 Road (13/11/2024 — 60
vehicles weighed),
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Kerige along Mitunguu Road (14/11/2024 and 16/11/2024 - 179
vehicles weighed),

Ngonyi along Meru-Embu A9 Road (15/11/2024 and 17/11/2024 —
191 vehicles weighed).

The site locations for the axle load surveys using the mobile weighbridges were
selected so as to capture the spectrum of vehicles that are representative of the
types that will predominantly circulate following the upgrade of the Meru Link
Roads after ensuring that:

The traffic safety aspects have been considered.

There is minimum impact on the traffic flow while the axle load activities
are underway.

the weighing surface gradient/slope does not exceed 2%; and

the local police and traffic management officers are informed of the
survey's location and duration.

The axle load survey commenced on Monday, October 11, 2024, and ended on
Sunday October 17, 2024 (total of 7-day survey-day time only mostly from 08:00
am to 06:00pm). Representative samples from each type of vehicle category
were weighed as detailed further below. It is known that light vehicles cause
minimal structural damage to road pavements, and therefore such vehicles are
in most cases not included in axle load surveys of roads and are therefore not
be weighed.

The axle load survey will provide, among other things, the average vehicle
equivalent factors (VEF) for a specific vehicle category and the cumulative axle
load distribution. Therefore, it was crucial to include fully loaded, partially
loaded, and empty vehicles in the survey.

The loading device dealt only with static weighing and did not cover the weight
of moving vehicles commonly termed Weigh - in — motion (WIM) thus it was
important to ensure that the wheels were accurately placed on the platform.
Each axle is dealt with separately in the axle load survey hence each axle is
recorded separately on the pre-made survey form. After the front axle of the
vehicle has been positioned accurately on the platform and the vehicle has
come to a complete stop the left and right measurements were spelt out and
recorded by the survey officers.

A total number of 559 vehicles were weighed in seven (7) days. Each vehicle was
given an axle configuration code for ease of defining and processing the axle
load data. Only commercial vehicles have been provided with a wheel
configuration because of the varying axle arrangement as highlighted in Table
2-12 below.
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Table 2-12 : Commercial vehicles’ axle configuration

h

Rigid Body Vehicle
2 Axles
Wheel configuration 2:4

° °
Rigid Body Vehicle
H 3 Axles
Wheel configuration 2:4:4
( 1 0

Vehicle and Semi-Trailer
3 Axles
Wheel configuration 2:4-4

Rigid Body Vehicle
4 Axles
Wheel configuration 2:2:4:4

Vehicle and Semi-Trailer
4 Axles
Wheel configuration 2:4:4-4

Vehicle and Semi-Trailer
4 Axles
Wheel configuration 2:4-4:4

Vehicle and Drawbar Trailer
4 Axles
Wheel configuration 2:4=4:4

Vehicle and Semi-Trailer
5 Axles
Wheel configuration 2:4:4-4:4

Vehicle and Semi-Trailer
5 Axles
Wheel configuration 2:4-4:4:4

Vehicle and Drawbar Trailer
5 Axles
Wheel configuration 2:4:4=4:4

Vehicle and Semi-Trailer
6 Axles
Wheel configuration 2:4:4-4:4:4

Vehicle and Drawbar Trailer
2 Axles
Wheel configuration 2:4:4=4:4:4
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Axle Load Analysis

Independent single axle loads are converted into Equivalence Factors (EF)
using the following expression:

n

L
EF = | —
L f
Where:
EF is the axle load equivalence factor
Ls is the load on the single axle load considered
Ls is the reference standard axle load
n is the damage exponent specific to the type of pavement
structure

The reference axle load Lt is usually country specific. In Kenya, Lt is taken
as 8,160kg (Road Design Manual, Part Ill, 1987). The value of 4.5 for the
exponent n is often used, in line with early findings and the commonly
cited "fourth and half-power damage effects" of heavy axle loads.

The relative damage to a pavement is the number of repetitions of a load that
will result in pavement failure and increases very rapidly with increasing axle
loads. This means, if the axle load is doubled the damage will not be merely
doubled but will be increased sixteen-fold for n=4.5 (because the damage
increases exponentially).

Table 2-13, presents a statistical analysis of the computation for the Vehicle
Equivalence Factor (VEF).

Table 2-13 : Vehicle equivalence factors

VEHICLE EQUIVALENCE FACTOR (VEF)

= Vehicle

"E Type g g g :E g g : _§ %ile | %ile | %ile

S é é g g & s 2 25 75 95

AHGV 1 896 |896 |. . 896 |8.96 896 [896 [896
HGV 9 007 |320 [1.18 140 |212 |246 226 [294 [3.20

_|L8Us 1 060 060 |. . 060 |0.60 060 [060 |0.60

§ LGV 10 [000 [193 |060 036 [021 [0.00 0.00 - 1.93

§ MGV 39 001 [903 [212 450 170 |1.02 005 [292 [652
AHGV 10 [019 |12.84 [3.74 1401 |586 |5.93 499 817 |12.84

o |HGV 8 004 |375 [1.20 144 |225 |258 152|301 |375

g LBUS 4 006 |1.60 |0.00 042 |073 |064 0.29 - 1.60
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LGV 5 0.00 0.09 0.04 0.00 0.02 0.01 0.00 0.01 0.09
MGV 152 ]0.00 26.56 |5.03 2529 [4.34 2.98 0.22 - 13.32
AHGV 1 444 444 . . 444 444 444 1444 (444
HGV 2 0.07 0.66 0.42 0.17 0.36 0.36 0.07 0.66 .66
LBUS 1 3.00 3.00 . . 3.00 3.00 3.00 3.00 3.00
-E LGV 7 0.00 0.28 0.10 0.01 0.04 .00 0.00 0.03 0.28
% MGV 49 0.00 11.75 |244 5.97 1.10 0.04 0.01 0.35 5.72
AHGV 6 0.10 2.84 1.11 1.23 0.97 0.49 0.15 1.72 2.84
HGV 8 0.01 498 1.67 2.79 1.11 .54 0.05 136 |4.98
LBUS 16 0.01 0.45 0.11 0.01 0.18 0.15 0.12 0.21 0.45
> |V 16 0.00 0.07 0.02 0.00 0.01 0.00 0.00 0.02 0.07
éon MGV 145 10.00 6.76 133 1.76 0.66 0.04 0.01 0.70 345
AHGV 7 0.38 18.01 |6.19 3831 |7.57 4.54 414 18.01
HGV 1 439 439 . . 439 439 439 439
LBUS 2 0.42 0.69 0.19 0.04 .56 .56 42 0.69 0.69
o LGV 9 0.00 0.08 0.02 0.00 0.01 .00 .00 0.01 0.08
E MGV 50 0.00 1046 |2.79 7.76 1.38 0.04 0.01 1.09 9.73

Traffic Forecast

The design traffic which has been harmonized with the carriageway width is
presented as follows:

Single Carriage Way Width (Vehicular Traffic Lanes) = 6.50 m in all
cases.

Commercial Traffic to be Considered for Design = TOTAL
COMMERCIAL TRAFFIC IN BOTH DIRECTIONS (Kenya Road Design
Manual, Part Ill, 1987).

Design Traffic Class = T3.

CESA Design Traffic Class of 10M.

Table 2-14: Homogeneous traffic road sections

Cumulative
Road Design Equivalent
Section Sectisc])n Road Name Length (Km) Sqtandard
Axles (CESA
1.1 Three Steers — Kambakia Road 2.47 5,000,000
1.2 Kambakia — Kagotone/ KEMU C91 Rd 3.317 5,000,000
1 13 Kagotone - KEMU Link C91 Road 0.349 5,000,000
Kongoacheke Jct - Kwa Mukuru Jct (2.49 5,000,000
14 and 1.5 | km) & Kongo gardens - Kambakia Link | 2.941
Rd (0.451 km)
2 2 | Runogone - Kaithe Road 1.96 4,500,000
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Cumulative
Road Design Equivalent
Section Section Road Name Length (Km) Standard
Axles (CESA
3.1 Hospital Road — Kiramburine Jct 1.938 7,000,000
31 Link 1 — Meru Bus Terminus (0.46 km)] 0.465 7,000,000
3 3.2 Link 2 — Gakoromone Market 0.642 7,000,000
33 Link 3 — MEWAS Jct 0.341 7,000,000
4 4.1 Western Bypass — Link Road 0.706 9,000,000
4.2 Western Bypass — Mate Road 2.597 9,000,000
Total Length (km) 17.526
Table 2-15 : Traffic forecast Scenarios for 20 years
Cumulative
Road Design Equivalent
Section Section Road Name Length (Km) Standard Axles
(CESA
1.1 Three Steers — Kambakia Road 247
1.2 Kambakia — Kagotone/ KEMU C91 Rd 3.317
1 1.3 Kagotone - KEMU Link C91 Road 0.349 5,000,000
Kongoacheke Jct - Kwa Mukuru Jct (2.5 Traffic Class T3
14 and 1.5 | km) & Kongo gardens - Kambakia Link | 2.941
Rd (0.45 km)
. 4,500,000
2 2 Runogone — Kaithe Road 1.76 Traffic Class T3
3.1 Hospital Road — Kiramburine Jct 1.938
3.1 Link 1 — Meru Bus Terminus (0.46 km)] 0.465 7,000,000
3 3.2 Link 2 — Gakoromone Market 0.642 Traffic Class T3
33 Link 3 — MEWAS Jct 0.341
4 4.1 Western Bypass — Link Road 0.706 9,000,000
42 Western Bypass — Mate Road 2.597 Traffic Class T3

Total Length (km)

17.526
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2.5 - Pavement Structures

Proposed Pavement
Structure for

New £or the Meru Link Roads, the homogeneous subgrade zones identified have
Carriageway

been classified as follows:

S2 class (CBR = 5% to 10%)

According to the Kenya Road Design Manual — Part 3: Materials and Pavement
Design for New Roads, 1987, graded crushed stone (GCS) is commonly used
as a base material in road construction. However, for roads subjected to
medium and higher traffic loads, particularly Traffic Classes T1, T2 and higher
levels of T3, GCS alone may not provide sufficient support due to its potential
for excessive deformation and attrition. To enhance its performance and
longevity, it is recommended to place GCS on a subbase made of cement or
lime improved material of base quality.

As a result, the following pavement structures, also shown in Figure 2-14 are
proposed:

PREFERRED PAVEMENT STRUCTURE OPTION - Type 8

Surfacing: Asphalt Concrete (AC) _ Type | - 50mm

Base: Graded Crushed Stone (GCS) — varying from 150 to 200mm
Subbase: Cement/Lime Improved Gravel (C/L IG) — 200mm

Improved Subgrade (Capping Layer): S4 quality - minimum CBR = 15%
- 350mm
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Figure 2-14 : Flexible pavement structure for a design traffic within T3

A summary of the project roads design traffic classes and proposed pavement

structures is shown in Table 2 24.

TABLE 2-16: Summary of Traffic Class and Pavement Structures

Cumulative Proposed
Road Design Equivalent Pavement
Section Section Road Name Length (Km) Standard Axles Structures
(CESA
1.1 Three Steers — Kambakia Road 1.76 AC-50
1.2 Kambakia — Kagotone/ KEMU C91 Rd 3317 GCS-150
1 13 Kagotone - KEMU Link C91 Road 0.349 5,000,000 C/L Imp.-200
Kongoacheke Jct - Kwa Mukuru Jct (2.5 Traffic Class T3 | Imp. Subgrade-350
14and 1.5 | km) & Kongo gardens - Kambakia Link | 2.941
Rd (0.45 km)
AC-50
. 4,500,000 GCS-150
2 2 Runogone — Kaithe Road 247 Traffic Class T3 C/L Imp.-200
Imp. Subgrade-350
3.1 Hospital Road — Kiramburine Jct 1.938 AC-50
- - 7,000,000
3 3.1 Link 1 — Meru Bus Terminus 0.465 Traffic Class T3 GCS-175
3.2 Link 2 — Gakoromone Market 0.642 C/L Imp.-200
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Cumulative Proposed
Road Design Equivalent Pavement
Section Section Road Name Length (Km) Standard Axles Structures
(CESA
Imp. Subgrade-350
33 Link 3 — MEWAS Jct 0.341
4 4.1 Western Bypass — Link Road 0.706 AC-50
9,000,000 GCS-200
42 Western Bypass — Mate Road 2.597 Traffic Class T3 C/L Imp.-200
Imp. Subgrade-350
Total Length (km) 17.526
Walkways Concrete blocks (Figure 2-15) will be referred to as blocks in this section. A

block surface relies on the development of the mechanical interlock between
blocks to provide shear resistance. A firm edge support is required to prevent
ravelling at the edge of the surface. Supplementary drainage measures are
necessary to prevent saturation of the underlying roadbed through the ingress
of water. Block surfaces are suitable for pedestrian walkways and are not
intended to be used by motorised traffic.

Figure 2-15 : Concrete blocks arrangements

PROPOSED PAVEMENT STRUCTURE FOR WALKWAYS

Surfacing: Concrete Blocks (60mm)

Bedding Layer: Sand (40mm)

Subbase: Natural Gravel (200mm)

Improved Subgrade (Capping Layer): S4 quality - minimum CBR = 15%

- 350mm
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Appendix 1: Design Traffic Forecast



Four Wheel

. Pick- Matatu . Large Large
Motor Small/Med Drive . Medium Bus 2 Axle | 3 Axle 4+ Axle
Tuk Tuk | . Up/Utility 14 Bus 2 Bus 3 4 Axle Truck
Cycle ium Car Vehicles B (25-30 Pass) Truck Truck Truck
Vehicles Seater) Axle Bus | Axle Bus

(FWD)
2024-2027

2028-2037
2038 Onwards

GROWTH RATES
Four Wheel Pick Matatu Large Large Articulated
MEDIUM Growth Period | MO | ryiTuk |STall/Med|  Drive Up/Utility (14 | MediumBus] o o | Buss | 2A%e | 3AXe | ave Truck | Truck 4+
Cycle ium Car Vehicles . (25-30 Pass) Truck Truck
Vehicles Seater) Axle Bus | Axle Bus Axle Truck
(FWD)
GR. PER. | 2024-2027 1.070 1.070 1.070 1.070 1.056 1.051 1.051 1.051 1.051 1.056 1.056 1.056 1.056
GR. PER. 1l 2028-2037 1.078 1.078 1.078 1.078 1.062 1.056 1.056 1.056 1.056 1.062 1.062 1.062 1.062
GR. PER. Il 2038 Onwards 1.085 1.085 1.085 1.085 1.068 1.062 1.062 1.062 1.062 1.068 1.068 1.068 1.068
Four YVheeI Pick- Matatu ) Large Large Articulated
. Motor Small/Med Drive . Medium Bus 2 Axle | 3 Axle
WP Generated (in Yr.) ot Tuk Tuk |, . o Up/Utility (14 i Bus2 | Bus3 e 4 Axle Truck | Truck (4+
ycle fum Car ehicles Vehicles Seater) 25- ass) Axle Bus | Axle Bus ruc ruc Axle Truck
(FWD)
Gen. Tr. Factor 2025 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10
Motor Small/Med Fouu;ravy,:ee' Pick- Matatu | edium Bus | 29 | "9 | 1Gv2 [MGv (2-| Hev(3-4 |Articulated
Meru Bypass -S001 YEAR cvel Tuk Tuk |, . — Up/Utility (14 . Bus2 | Bus3 . .- e Truck (4+
ycle fum Car ehicles Vehicles Seater) 25- ass) Axle Bus | Axle Bus xie e) e) Axle Truck
(FWD)
Base Year-Design Year 1 2024 1693 3 476 137 26 18 0 1 0 20 4 0 0
Design Year 2 2025 1811 4 510 147 27 19 0 1 0 21 4 0 0
Construction Year 1 2026 1938 4 545 157 29 19 0 1 0 22 4 0 0
Construction Year 2 + DLP 2026 1938 4 545 157 29 19 0 1 0 22 4 0 0
1st Year Opening 2027 2075 4 590 168 33 21 0 1 5 23 52 15 7
2028 2236 5 636 181 35 23 0 2 5 25 55 16 8
2029 2411 5 685 195 37 24 0 2 6 26 58 17 8
2030 2599 5 739 211 39 25 0 2 6 28 62 18 9
5th Year After Opening 2031 2802 6 796 227 41 27 0 2 6 29 66 20 9
2032 3020 6 858 245 44 28 0 2 7 31 70 21 10
2033 3256 7 925 264 47 30 0 2 7 33 74 22 10
2034 3510 7 998 285 50 31 0 2 8 35 79 23 Il
2035 3783 8 1075 307 53 33 0 2 8 37 83 25 12
10th Year After Opening 2036 4079 8 1159 331 56 35 0 2 8 40 89 26 13
2037 4397 9 1250 356 59 37 0 3 9 42 94 28 13
2038 4740 10 1347 384 63 39 0 3 9 45 100 30 14
2039 5109 10 1452 414 67 41 0 3 10 48 106 32 15
2040 5508 11 1566 447 71 44 0 3 10 50 113 34 16
15th Year After Opening 2041 5938 12 1688 481 75 46 0 3 11 54 120 36 17
2042 6401 13 1819 519 80 49 0 3 12 57 127 38 18
2043 6900 14 1961 559 85 51 0 4 12 60 135 40 19
2044 7438 15 2114 603 90 54 0 4 13 64 143 43 20
2045 8018 16 2279 650 96 57 0 4 14 68 152 45 22
20th Year After Opening 2046 8644 17 2457 701 102 60 0 4 15 72 162 48 23
Start of Gr Per IV 2047 9318 19 2648 755 108 64 0 4 15 77 172 51 24
" 2048 10045 20 2855 814 115 67 0 5 16 82 183 54 26
" 2049 10828 22 3078 878 122 71 0 5 17 87 194 58 27
" 2050 11673 24 3318 946 130 75 0 5 18 92 206 61 29
" 2051 12583 25 3577 1020 138 79 0 6 19 98 219 65 31
" 2052 13565 27 3856 1100 146 84 0 6 20 104 232 69 33
" 2053 14623 30 4156 1185 155 88 0 6 21 110 247 74 35
" 2054 15763 32 4480 1278 165 93 0 6 22 117 262 78 37
" 2055 16993 34 4830 1378 175 99 0 7 24 124 278 83 39
30th Year After Opening 2056 18318 37 5207 1485 186 104 0 7 25 132 295 88 42
Total 15 years 55461 112 15764 4496 768 484 0 34 117 546 1220 364 173
Total 20 years 92862 188 26394 7528 1222 756 0 53 182 868 1940 579 275
Total 10 years 29770 60 8462 2413 433 278 0 19 67 307 687 205 97
Base Year-Design Year 1 2024 1,693 3 476 137 26 18 0 1 0 20 4 0 0
1st Year Opening 2027 2,075 4 590 168 33 21 0 1 5 23 52 15 7
Sth Year After Opening 2031 2,802 6 796 227 41 27 0 2 6 29 66 20 9
10th Year After Opening 2036 4,079 8 1,159 331 56 35 0 2 8 40 89 26 13
15th Year after Opening 2041 5,938 12 1,688 481 75 46 0 3 11 54 120 36 17
20th Year After Opening 2046 8,644 17 2,457 701 102 60 0 4 15 72 162 48 23
30th Year After Opening 2056 18,318 37 5,207 1,485 186 104 0 7 25 132 295 88 42
MAX %ile 75 amongst 5 Stations
Four
Small Wheel Pick- .
Design Traffic WP Medium  Drive  UpiUtility 1:";?;; 3 '(‘;:d;‘(;";;‘f) "azrgzx?e“s La;*fxi“s ZTI:":: ?r:j"c': ‘;:":: 4T+r ::':e SUM Days
FLEXIBLE PAVEMENTS Car Vehicles Vehicles
20 years (FWD)
VEF 0 0 0 0 0 1 1 0.5 6.3 4.39 13.64
ESA 0 0 0 0 0 53 182 434 12,220 2,541 3,750 19,179 365
CESA 7,000,361
MAX Mean amongst 5 Stations
Four
Small Wheel Pick- .
Design Traffic WP Medium  Drive  UpiUtility 1:";?;“6 3 '(‘;:d;‘(;";;‘f) "azrgzx?e“s La;*fxi“s ZTI:":: ?r:j"c"‘f ‘;:":: 4T+r ::':e SUM Days
FLEXIBLE PAVEMENTS Car Vehicles Vehicles
20 years (FWD)
VEF 0 0 0 0 0 1 1 0.5 4.34 4.39 8.96
ESA 0 0 0 0 0 53 182 434 8,418 2,541 2,463 14,091 365
CESA 5,143,144
Mean
Four
Small Wheel Pick- .
Design Traffic WP Medium  Drive  UplUtility 1:";‘:; 3 '(‘g:d:(;“;i‘f) "azrgzx?e“s La;*fxi“s ZTI:":: ?r:j"c"‘f ‘;:":: 4T+r ::':e SUM Days
FLEXIBLE PAVEMENTS Car Vehicles Vehicles
20 years (FWD)
VEF 0 0 0 0 0 1 1 0.5 217 1.82 5.23
ESA 0 0 0 0 0 53 182 434 4,209 1,053 1,438 7,369 365

CESA 2,689,651



Four Wheel

. Pick- Matatu . Large Large
Motor Small/Med Drive . Medium Bus 2 Axle | 3 Axle 4+ Axle
Tuk Tuk | . Up/Utility 14 Bus 2 Bus 3 4 Axle Truck
Cycle ium Car Vehicles B (25-30 Pass) Truck Truck Truck
Vehicles Seater) Axle Bus | Axle Bus
(FWD)
2024-2027
2028-2037
2038 Onwards
GROWTH RATES
Four Wheel ) )
Motor Small/Med Drive Picl- Matatu Medium Bus Large Large 2 Axle | 3 Axle Articulated
MEDIUM Growth Period Tuk Tuk |~ X Up/Utility 14 Bus2 | Bus3 4 Axle Truck | Truck (4+
Cycle ium Car Vehicles . (25-30 Pass) Truck Truck
Vehicles Seater) Axle Bus | Axle Bus Axle Truck
(FWD)
GR. PER. | 2024-2027 1.070 1.070 1.070 1.070 1.056 1.051 1.051 1.051 1.051 1.056 1.056 1.056 1.056
GR. PER. Il 2028-2037 1.078 1.078 1.078 1.078 1.062 1.056 1.056 1.056 1.056 1.062 1.062 1.062 1.062
GR. PER. llI 2038 Onwards 1.085 1.085 1.085 1.085 1.068 1.062 1.062 1.062 1.062 1.068 1.068 1.068 1.068
Four YVheeI Pick- Matatu ) Large Large Articulated
. Motor Small/Med Drive . Medium Bus 2 Axle | 3 Axle
WP Generated (in Yr.) - Tuk Tuk |~ c N Up/Utility 14 2530 P Bus2 | Bus3 Truck | Truck 4 Axle Truck | Truck (4+
ycle fum Car ehicles Vehicles Seater) 25- ass) Axle Bus | Axle Bus ruc ruc Axle Truck
(FWD)
Gen. Tr. Factor 2025 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10
Motor Small/Med Fouu;ravy,:ee' Pick- Matatu |\ edium Bus | 29 | "9 | 1Gv2 [MGv (2-| Hev(3-4 |Articulated
Meru Bypass -S002 YEAR cvel Tuk Tuk |, . — Up/Utility (14 . Bus2 | Bus3 . .- e Truck (4+
ycle fum Car ehicles Vehicles Seater) 25- ass) Axle Bus | Axle Bus xie e) e) Axle Truck
(FWD)
Base Year-Design Year 1 2024 621 26 349 33 56 8 0 0 0 13 0 0 0
Design Year 2 2025 664 27 373 35 59 8 0 0 0 14 0 0 0
Construction Year 1 2026 711 29 400 38 62 8 0 0 0 15 0 0 0
Construction Year 2 + DLP 2026 711 29 400 38 62 8 0 0 0 15 0 0 0
1st Year Opening 2027 762 31 428 40 66 9 0 0 5 15 52 16 7
2028 821 34 461 43 70 9 0 0 6 16 55 17 8
2029 885 36 497 47 74 10 0 0 6 17 58 18 8
2030 954 39 536 50 79 10 0 0 6 18 62 20 9
5th Year After Opening 2031 1029 42 577 54 84 11 0 0 7 20 66 21 9
2032 1109 46 622 58 89 11 0 0 7 21 70 22 10
2033 1195 49 671 63 95 12 0 0 7 22 74 24 11
2034 1289 53 723 68 100 13 0 0 8 23 79 25 11
2035 1389 57 780 73 107 14 0 0 8 25 84 27 12
10th Year After Opening 2036 1498 62 841 79 113 14 0 0 9 26 89 28 13
2037 1614 66 906 85 120 15 1 1 9 28 94 30 14
2038 1740 72 977 92 128 16 1 1 10 30 100 32 14
2039 1876 77 1053 99 136 17 1 1 10 32 106 34 15
2040 2022 83 1135 107 144 18 1 1 11 34 113 36 16
15th Year After Opening 2041 2180 90 1224 115 153 19 1 1 11 36 120 38 17
2042 2350 97 1319 124 162 20 1 1 12 38 128 40 18
2043 2533 104 1422 133 172 21 1 1 13 40 135 43 19
2044 2731 112 1533 144 183 22 1 1 13 43 144 46 21
2045 2944 121 1652 155 195 23 1 1 14 45 153 48 22
20th Year After Opening 2046 3174 131 1781 167 207 25 1 1 15 48 162 51 23
Start of Gr Per IV 2047 3421 141 1920 180 219 26 1 1 16 51 172 55 25
" 2048 3688 152 2070 194 233 27 1 1 17 54 183 58 26
" 2049 3976 164 2232 209 247 29 1 1 18 58 194 62 28
" 2050 4286 176 2406 226 263 31 1 1 19 61 206 65 30
" 2051 4620 190 2593 243 279 32 1 1 20 65 219 69 32
" 2052 4980 205 2795 262 296 34 1 1 21 69 233 74 33
" 2053 5369 221 3014 283 315 36 1 1 22 73 247 78 36
" 2054 5788 238 3249 305 334 38 1 1 23 78 262 83 38
" 2055 6239 257 3502 329 355 40 1 1 24 83 279 88 40
30th Year After Opening 2056 6726 277 3775 354 377 42 1 1 26 38 296 94 43
Total 15 years 20363 837 11430 1073 1557 197 7 7 119 363 1223 388 176
Total 20 years 34095 1402 19137 1796 2476 308 10 10 186 577 1944 616 280
Total 10 years 10931 450 6135 576 876 113 4 4 68 204 688 218 99
Four Wheel |
. Pick- Matatu . Large Large
Motor Small/Med Drive . Medium Bus 2 Axle 3 Axle 4+ Axle
Year Tuk Tuk . Up/Utility 14 Bus 2 Bus 3 4 Axle Truck
Cycle ium Car Vehicles B (25-30 Pass) Truck Truck Truck
Vehicles Seater) Axle Bus Axle Bus
(FWD)
Base Year-Design Year 1 2024 621 26 349 33 56 8 0 0 0 13 0 0 0
1st Year Opening 2027 762 31 428 40 66 9 0 0 5 15 52 16 7
Sth Year After Opening 2031 1,029 42 577 54 84 11 0 0 7 20 66 21 9
10th Year After Opening 2036 1,498 62 841 79 113 14 0 0 9 26 89 28 13
15th Year after Opening 2041 2,180 90 1,224 115 153 19 1 1 11 36 120 38 17
20th Year After Opening 2046 3,174 131 1,781 167 207 25 1 1 15 48 162 51 23
30th Year After Opening 2056 6,726 277 3,775 354 377 42 1 1 26 88 296 94 43
MAX %ile 75 amongst 5 Stations
Four
Small Wheel Pick- .
Design Traffic WP Medium  Drive  UplUtility 1:";?;; 3 '(‘;:d;‘(;";;‘f) "azrgzx?e“s La;*fxi“s ZTI:":: ?r:j"c': ‘;:":: 4T+r ::':e SUM Days
FLEXIBLE PAVEMENTS Car Vehicles Vehicles
20 years (FWD)
VEF 0 0 0 0 0 1 1 0.5 6.3 4.39 13.64
ESA 0 0 0 0 0 10 186 289 12,249 2,706 3,815 19,256 365
CESA 7,028,287
MAX Mean amongst 5 Stations
Four
Small Wheel Pick- .
Design Traffic WP Medium  Drive  UpiUtility 1:";?;“6 3 '(‘;:d;‘(;";;‘f) "azrgzx?e“s La;*fxi“s ZTI:":: ?r:j"c"‘f ‘;:":: 4T+r ::':e SUM Days
FLEXIBLE PAVEMENTS Car Vehicles Vehicles
20 years (FWD)
VEF 0 0 0 0 0 1 1 0.5 4.34 4.39 8.96
ESA 0 0 0 0 0 10 186 289 8,439 2,706 2,506 14,136 365
CESA 5,159,524
Mean
Four
Small Wheel Pick- .
Design Traffic WP Medium  Drive  UplUtility 1:";‘:; 3 '(‘g:d:(;“;i‘f) "azrgzx?e“s La;*fxi“s ZTI:":: ?r:j"c"‘f ‘;:":: 4T+r ::':e SUM Days
FLEXIBLE PAVEMENTS Car Vehicles Vehicles
20 years (FWD)
VEF 0 0 0 0 0 1 1 0.5 217 1.82 5.23
ESA 0 0 0 0 0 10 186 289 4,219 1,122 1,463 7,289 365

CESA 2,660,519



Four Wheel

. Pick- Matatu . Large Large
Motor Small/Med Drive . Medium Bus 2 Axle | 3 Axle 4+ Axle
Tuk Tuk | . Up/Utility 14 Bus 2 Bus 3 4 Axle Truck
Cycle ium Car Vehicles B (25-30 Pass) Truck Truck Truck
Vehicles Seater) Axle Bus | Axle Bus
(FWD)
2024-2027
2028-2037
2038 Onwards
GROWTH RATES
Four Wheel ) )
Motor Small/Med Drive Picl- Matatu Medium Bus Large Large 2 Axle | 3 Axle Articulated
MEDIUM Growth Period Tuk Tuk |~ X Up/Utility 14 Bus2 | Bus3 4 Axle Truck | Truck (4+
Cycle ium Car Vehicles . (25-30 Pass) Truck Truck
Vehicles Seater) Axle Bus | Axle Bus Axle Truck
(FWD)
GR. PER. | 2024-2027 1.070 1.070 1.070 1.070 1.056 1.051 1.051 1.051 1.051 1.056 1.056 1.056 1.056
GR. PER. I 2028-2037 1.078 1.078 1.078 1.078 1.062 1.056 1.056 1.056 1.056 1.062 1.062 1.062 1.062
GR. PER. Il 2038 Onwards 1.085 1.085 1.085 1.085 1.068 1.062 1.062 1.062 1.062 1.068 1.068 1.068 1.068
Four YVheeI Pick- Matatu ) Large Large Articulated
. Motor Small/Med Drive . Medium Bus 2 Axle | 3 Axle
WP Generated (in Yr.) - Tuk Tuk |~ c N Up/Utility 14 2530 P Bus2 | Bus3 Truck | Truck 4 Axle Truck | Truck (4+
ycle fum Car ehicles Vehicles Seater) 25- ass) Axle Bus | Axle Bus ruc ruc Axle Truck
(FWD)
Gen. Tr. Factor 2025 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10
Motor Small/Med Fouu;ravy,:ee' Pick- Matatu |\ edium Bus | 29 | "9 | 1Gv2 [MGv (2-| Hev(3-4 |Articulated
Meru Bypass -S003 YEAR cvel Tuk Tuk |, . — Up/Utility (14 . Bus2 | Bus3 . .- e Truck (4+
ycle fum Car ehicles Vehicles Seater) 25- ass) Axle Bus | Axle Bus xie e) e) Axle Truck
(FWD)
Base Year-Design Year 1 2024 1723 18 656 75 50 31 1 2 1 30 4 0 0
Design Year 2 2025 1844 19 702 80 53 32 1 2 1 31 4 0 0
Construction Year 1 2026 1973 20 752 86 56 34 1 2 1 33 4 0 0
Construction Year 2 + DLP 2026 1973 20 752 86 56 34 1 2 1 33 4 0 0
1st Year Opening 2027 2111 21 810 92 61 37 1 2 1 35 47 15 7
2028 2276 23 873 99 65 39 2 2 1 37 50 16 8
2029 2453 25 942 107 69 41 2 2 1 39 53 17 8
2030 2644 27 1015 115 73 43 2 2 1 42 56 18 9
5th Year After Opening 2031 2851 29 1094 124 77 46 2 2 1 45 60 19 9
2032 3073 31 1179 134 82 48 2 2 1 47 63 20 10
2033 3313 34 1271 144 87 51 2 2 1 50 67 21 11
2034 3571 36 1371 155 93 54 2 3 1 53 71 22 1"
2035 3850 39 1478 168 98 57 2 3 1 57 76 24 12
10th Year After Opening 2036 4150 42 1593 181 104 60 2 3 1 60 81 25 13
2037 4474 46 1717 195 111 63 3 3 2 64 86 27 14
2038 4822 49 1851 210 118 67 3 3 2 68 91 28 14
2039 5199 53 1995 226 125 71 3 3 2 72 96 30 15
2040 5604 57 2151 244 133 75 3 4 2 77 102 32 16
15th Year After Opening 2041 6041 62 2319 263 141 79 3 4 2 81 109 34 17
2042 6512 66 2500 283 150 83 3 4 2 86 116 36 18
2043 7020 72 2695 306 159 88 3 4 2 92 123 38 19
2044 7568 77 2905 329 169 93 4 4 2 97 130 41 21
2045 8158 83 3131 355 180 98 4 5 2 103 138 43 22
20th Year After Opening 2046 8795 90 3376 383 191 104 4 5 2 110 147 46 23
Start of Gr Per IV 2047 9481 97 3639 413 202 109 4 5 3 117 156 49 25
" 2048 10220 104 3923 445 215 116 5 5 3 124 166 52 26
" 2049 11017 112 4229 480 228 122 5 6 3 132 176 55 28
" 2050 11877 121 4559 517 242 129 5 6 3 140 187 59 30
" 2051 12803 130 4914 557 258 136 5 6 3 148 199 62 32
" 2052 13802 141 5297 601 273 144 6 7 3 158 211 66 33
" 2053 14878 152 5711 648 290 152 6 7 4 167 224 70 36
" 2054 16039 163 6156 698 308 160 6 8 4 178 238 75 38
" 2055 17290 176 6636 753 328 169 7 8 4 189 253 79 40
30th Year After Opening 2056 18638 190 7154 811 348 179 7 8 4 200 268 84 43
Total 15 years 56431 575 21659 2456 1437 831 33 39 20 828 1108 347 176
Total 20 years 94485 962 36265 4113 2285 1297 51 62 31 1316 1761 552 280
Total 10 years 30291 309 11626 1319 809 476 19 23 11 466 624 196 99
Four Wheel |
. Pick- Matatu . Large Large
Motor Small/Med Drive . Medium Bus 2 Axle 3 Axle 4+ Axle
Year Tuk Tuk . Up/Utility 14 Bus 2 Bus 3 4 Axle Truck
Cycle ium Car Vehicles B (25-30 Pass) Truck Truck Truck
Vehicles Seater) Axle Bus Axle Bus
(FWD)
Base Year-Design Year 1 2024 1,723 18 656 75 50 31 1 2 1 30 4 0 0
1st Year Opening 2027 2,111 21 810 92 61 37 1 2 1 35 47 15 7
5Sth Year After Opening 2031 2,851 29 1,094 124 77 46 2 2 1 45 60 19 9
10th Year After Opening 2036 4,150 42 1,593 181 104 60 2 3 1 60 81 25 13
15th Year after Opening 2041 6,041 62 2,319 263 141 79 3 4 2 81 109 34 17
20th Year After Opening 2046 8,795 90 3,376 383 191 104 4 5 2 110 147 46 23
30th Year After Opening 2056 18,638 190 7,154 811 348 179 7 8 4 200 268 84 43
MAX %ile 75 amongst 5 Stations
Four
Small Wheel Pick- .
Design Traffic WP Medium  Drive  UplUtility 1:";?;; 3 '(‘;:d;‘(;";;‘f) "azrgzx?e“s La;*fxi“s ZTI:":: ?r:j"c': ‘;:":: 4T+r ::':e SUM Days
FLEXIBLE PAVEMENTS Car Vehicles Vehicles
20 years (FWD)
VEF 0 0 0 0 0 1 1 0.5 6.3 4.39 13.64
ESA 0 0 0 0 0 62 31 658 11,097 2,425 3,815 18,087 365
CESA 6,601,752
MAX Mean amongst 5 Stations
Four
Small Wheel Pick- .
Design Traffic WP Medium  Drive  UpiUtility 1:";?;“6 3 '(‘;:d;‘(;";;‘f) "azrgzx?e“s La;*fxi“s ZTI:":: ?r:j"c"‘f ‘;:":: 4T+r ::':e SUM Days
FLEXIBLE PAVEMENTS Car Vehicles Vehicles
20 years (FWD)
VEF 0 0 0 0 0 1 1 0.5 4.34 4.39 8.96
ESA 0 0 0 0 0 62 31 658 7,645 2,425 2,506 13,326 365
CESA 4,863,850
Mean
Four
Small Wheel Pick- .
Design Traffic WP Medium  Drive  UplUtility 1:";‘:; 3 '(‘g:d:(;“;i‘f) "azrgzx?e“s La;*fxi“s ZTI:":: ?r:j"c"‘f ‘;:":: 4T+r ::':e SUM Days
FLEXIBLE PAVEMENTS Car Vehicles Vehicles
20 years (FWD)
VEF 0 0 0 0 0 1 1 0.5 217 1.82 5.23
ESA 0 0 0 0 0 62 31 658 3,822 1,005 1,463 7,041 365

CESA 2,569,834



Four Wheel

. Pick- Matatu . Large Large
Motor Small/Med Drive . Medium Bus 2 Axle | 3 Axle 4+ Axle
Tuk Tuk | . Up/Utility 14 Bus 2 Bus 3 4 Axle Truck
Cycle ium Car Vehicles B (25-30 Pass) Truck Truck Truck
Vehicles Seater) Axle Bus | Axle Bus
(FWD)
2024-2027
2028-2037
2038 Onwards
GROWTH RATES
Four Wheel ) )
Motor Small/Med Drive Picl- Matatu Medium Bus Large Large 2 Axle | 3 Axle Articulated
MEDIUM Growth Period Tuk Tuk |~ X Up/Utility 14 Bus2 | Bus3 4 Axle Truck | Truck (4+
Cycle ium Car Vehicles . (25-30 Pass) Truck Truck
Vehicles Seater) Axle Bus | Axle Bus Axle Truck
(FWD)
GR. PER. | 2024-2027 1.070 1.070 1.070 1.070 1.056 1.051 1.051 1.051 1.051 1.056 1.056 1.056 1.056
GR. PER. I 2028-2037 1.078 1.078 1.078 1.078 1.062 1.056 1.056 1.056 1.056 1.062 1.062 1.062 1.062
GR. PER. Il 2038 Onwards 1.085 1.085 1.085 1.085 1.068 1.062 1.062 1.062 1.062 1.068 1.068 1.068 1.068
Four YVheeI Pick- Matatu ) Large Large Articulated
. Motor Small/Med Drive . Medium Bus 2 Axle | 3 Axle
WP Generated (in Yr.) - Tuk Tuk |~ c N Up/Utility 14 2530 P Bus2 | Bus3 Truck | Truck 4 Axle Truck | Truck (4+
ycle fum Car ehicles Vehicles Seater) 25- ass) Axle Bus | Axle Bus ruc ruc Axle Truck
(FWD)
Gen. Tr. Factor 2025 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10
Motor Small/Med Fouu;ravy,:ee' Pick- Matatu |\ edium Bus | 29 | "9 | 1Gv2 [MGv (2-| Hev(3-4 |Articulated
Meru Bypass -S004 YEAR cvel Tuk Tuk |, . — Up/Utility (14 . Bus2 | Bus3 . .- e Truck (4+
ycle fum Car ehicles Vehicles Seater) 25- ass) Axle Bus | Axle Bus xie e) e) Axle Truck
(FWD)
Base Year-Design Year 1 2024 1172 22 503 54 53 19 1 1 1 21 2 0 0
Design Year 2 2025 1254 23 538 58 56 20 1 1 1 23 2 0 0
Construction Year 1 2026 1342 25 576 62 59 21 1 1 1 24 2 0 0
Construction Year 2 + DLP 2026 1342 25 576 62 59 21 1 1 1 24 2 0 0
1st Year Opening 2027 1437 26 622 66 64 23 1 1 6 25 49 16 7
2028 1549 28 670 71 68 25 1 1 6 27 52 17 8
2029 1670 31 723 77 73 26 1 1 6 28 56 18 8
2030 1800 33 779 83 77 27 1 1 7 30 59 19 9
5th Year After Opening 2031 1940 36 840 89 82 29 1 1 7 32 63 20 9
2032 2092 38 905 96 87 31 1 1 7 34 67 21 10
2033 2255 41 976 104 92 32 1 1 8 36 71 22 11
2034 2431 45 1052 112 98 34 1 1 8 38 75 24 1"
2035 2620 48 1134 120 104 36 1 2 9 41 80 25 12
10th Year After Opening 2036 2825 52 1223 130 11 38 1 2 9 43 85 27 13
2037 3045 56 1318 140 117 40 2 2 10 46 90 28 14
2038 3282 60 1421 151 125 42 2 2 10 49 96 30 14
2039 3539 65 1532 163 132 45 2 2 11 52 101 32 15
2040 3815 70 1651 175 141 47 2 2 11 55 108 34 16
15th Year After Opening 2041 4112 76 1780 189 149 50 2 2 12 58 114 36 17
2042 4433 81 1919 204 159 53 2 2 13 62 122 38 18
2043 4779 88 2068 220 168 56 2 2 13 66 129 41 19
2044 5151 95 2230 237 179 59 2 3 14 70 137 43 21
2045 5553 102 2403 255 190 62 2 3 15 74 146 46 22
20th Year After Opening 2046 5986 110 2591 275 202 66 2 3 16 79 155 49 23
Start of Gr Per IV 2047 6453 119 2793 296 214 69 3 3 17 84 164 52 25
" 2048 6957 128 3011 320 228 73 3 3 18 89 174 55 26
" 2049 7499 138 3246 345 242 77 3 3 19 95 185 58 28
" 2050 8084 149 3499 371 257 81 3 4 20 100 197 62 30
" 2051 8715 160 3772 400 273 86 3 4 21 107 209 66 32
" 2052 9394 173 4066 432 289 91 3 4 22 113 222 70 33
" 2053 10127 186 4383 465 307 96 4 4 23 120 236 74 36
" 2054 10917 201 4725 502 326 101 4 4 24 128 250 79 38
" 2055 11769 216 5094 541 347 107 4 5 26 136 266 84 40
30th Year After Opening 2056 12687 233 5491 583 368 113 4 5 27 144 282 89 43
Total 15 years 38410 706 16625 1765 1520 525 20 23 126 595 1165 367 176
Total 20 years 64312 1182 27836 2954 2418 820 31 36 197 947 1853 584 280
Total 10 years 20618 379 8924 947 856 301 11 13 72 335 656 207 99
Four Wheel |
. Pick- Matatu . Large Large
Motor Small/Med Drive . Medium Bus 2 Axle 3 Axle 4+ Axle
Year Tuk Tuk . Up/Utility 14 Bus 2 Bus 3 4 Axle Truck
Cycle ium Car Vehicles B (25-30 Pass) Truck Truck Truck
Vehicles Seater) Axle Bus Axle Bus
(FWD)
Base Year-Design Year 1 2024 1172 22 503 54 53 19 1 1 1 21 2 0 0
1st Year Opening 2027 1,437 26 622 66 64 23 1 1 6 25 49 16 7
5Sth Year After Opening 2031 1,940 36 840 89 82 29 1 1 7 32 63 20 9
10th Year After Opening 2036 2,825 52 1,223 130 111 38 1 2 9 43 85 27 13
15th Year after Opening 2041 4112 76 1,780 189 149 50 2 2 12 58 114 36 17
20th Year After Opening 2046 5,986 110 2,591 275 202 66 2 3 16 79 155 49 23
30th Year After Opening 2056 12,687 233 5,491 583 368 113 4 5 27 144 282 89 43
MAX %ile 75 amongst 5 Stations
Four
Small Wheel Pick- .
Design Traffic WP Medium  Drive  UplUtility 1:";?;; 3 '(‘;:d;‘(;";;‘f) "azrgzx?e“s La;*fxi“s ZTI:":: ?r:j"c': ‘;:":: 4T+r ::':e SUM Days
FLEXIBLE PAVEMENTS Car Vehicles Vehicles
20 years (FWD)
VEF 0 0 0 0 0 1 1 0.5 6.3 4.39 13.64
ESA 0 0 0 0 0 36 197 473 11,673 2,565 3,815 18,759 365
CESA 6,847,178
MAX Mean amongst 5 Stations
Four
Small Wheel Pick- .
Design Traffic WP Medium  Drive  UpiUtility 1:";?;“6 3 '(‘;:d;‘(;";;‘f) "azrgzx?e“s La;*fxi“s ZTI:":: ?r:j"c"‘f ‘;:":: 4T+r ::':e SUM Days
FLEXIBLE PAVEMENTS Car Vehicles Vehicles
20 years (FWD)
VEF 0 0 0 0 0 1 1 0.5 4.34 4.39 8.96
ESA 0 0 0 0 0 36 197 473 8,042 2,565 2,506 13,819 365
CESA 5,043,846
Mean
Four
Small Wheel Pick- .
Design Traffic WP Medium  Drive  UplUtility 1:";‘:; 3 '(‘g:d:(;“;i‘f) "azrgzx?e“s La;*fxi“s ZTI:":: ?r:j"c"‘f ‘;:":: 4T+r ::':e SUM Days
FLEXIBLE PAVEMENTS Car Vehicles Vehicles
20 years (FWD)
VEF 0 0 0 0 0 1 1 0.5 217 1.82 5.23
ESA 0 0 0 0 0 36 197 473 4,021 1,063 1,463 7,253 365

CESA 2,647,335



Four Wheel

. Pick- Matatu . Large Large
Motor Small/Med Drive . Medium Bus 2 Axle | 3 Axle 4+ Axle
Tuk Tuk | . Up/Utility 14 Bus 2 Bus 3 4 Axle Truck
Cycle ium Car Vehicles B (25-30 Pass) Truck Truck Truck
Vehicles Seater) Axle Bus | Axle Bus
(FWD)
2024-2027
2028-2037
2038 Onwards
GROWTH RATES
Four Wheel ) )
Motor Small/Med Drive Picl- Matatu Medium Bus Large Large 2 Axle | 3 Axle Articulated
MEDIUM Growth Period Tuk Tuk |~ X Up/Utility 14 Bus2 | Bus3 4 Axle Truck | Truck (4+
Cycle ium Car Vehicles . (25-30 Pass) Truck Truck
Vehicles Seater) Axle Bus | Axle Bus Axle Truck
(FWD)
GR. PER. | 2024-2027 1.070 1.070 1.070 1.070 1.056 1.051 1.051 1.051 1.051 1.056 1.056 1.056 1.056
GR. PER. Il 2028-2037 1.078 1.078 1.078 1.078 1.062 1.056 1.056 1.056 1.056 1.062 1.062 1.062 1.062
GR. PER. llI 2038 Onwards 1.085 1.085 1.085 1.085 1.068 1.062 1.062 1.062 1.062 1.068 1.068 1.068 1.068
Four YVheeI Pick- Matatu ) Large Large Articulated
. Motor Small/Med Drive . Medium Bus 2 Axle | 3 Axle
WP Generated (in Yr.) - Tuk Tuk |~ c N Up/Utility 14 2530 P Bus2 | Bus3 Truck | Truck 4 Axle Truck | Truck (4+
ycle fum Car ehicles Vehicles Seater) 25- ass) Axle Bus | Axle Bus ruc ruc Axle Truck
(FWD)
Gen. Tr. Factor 2025 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10
Motor Small/Med Fouu;ravy,:ee' Pick- Matatu |\ edium Bus | 29 | "9 | 1Gv2 [MGv (2-| Hev(3-4 |Articulated
Meru Bypass -S004 YEAR cvel Tuk Tuk |, . — Up/Utility (14 . Bus2 | Bus3 . .- e Truck (4+
ycle fum Car ehicles Vehicles Seater) 25- ass) Axle Bus | Axle Bus xie e) e) Axle Truck
(FWD)
Base Year-Design Year 1 2024 424 1 262 13 37 4 1 0 0 4 0 0 0
Design Year 2 2025 453 1 280 14 39 5 1 0 0 4 0 0 0
Construction Year 1 2026 485 1 300 15 42 5 1 0 0 5 0 0 0
Construction Year 2 + DLP 2026 485 1 300 15 42 5 1 0 0 5 0 0 0
1st Year Opening 2027 519 1 326 16 48 7 1 1 0 5 39 18 7
2028 560 1 351 18 51 8 1 1 0 5 41 20 8
2029 603 1 379 19 54 8 1 1 0 5 44 21 8
2030 650 1 408 20 57 8 1 1 0 6 47 22 9
5th Year After Opening 2031 701 1 440 22 61 9 1 1 0 6 50 23 9
2032 756 1 474 24 65 9 1 1 0 7 53 25 10
2033 815 2 511 26 69 10 1 1 0 7 56 26 10
2034 878 2 551 28 73 11 1 1 0 7 59 28 11
2035 947 2 594 30 78 11 1 2 0 8 63 30 12
10th Year After Opening 2036 1021 2 640 32 82 12 1 2 0 8 67 32 12
2037 1100 2 690 35 88 12 1 2 0 9 71 34 13
2038 1186 2 744 37 93 13 1 2 0 9 76 36 14
2039 1279 3 802 40 99 14 1 2 0 10 80 38 15
2040 1378 3 865 43 105 15 2 2 0 11 85 40 16
15th Year After Opening 2041 1486 3 932 47 111 15 2 2 0 11 91 43 17
2042 1602 3 1005 50 118 16 2 2 0 12 9 45 18
2043 1727 3 1083 54 126 17 2 2 0 13 102 48 19
2044 1861 4 1168 59 133 18 2 3 0 13 109 51 20
2045 2006 4 1259 63 142 19 2 3 0 14 115 54 21
20th Year After Opening 2046 2163 4 1357 68 150 20 2 3 0 15 122 58 22
Start of Gr Per IV 2047 2332 5 1463 73 160 21 2 3 0 16 130 61 24
" 2048 2513 5 1577 79 170 23 2 3 0 17 138 65 25
" 2049 2710 5 1700 85 180 24 3 3 0 18 147 69 27
" 2050 2921 6 1833 92 191 25 3 4 0 19 156 73 29
" 2051 3149 6 1976 99 203 27 3 4 0 20 165 78 30
" 2052 3394 7 2130 107 216 28 3 4 0 22 176 83 32
" 2053 3659 7 2296 115 229 30 3 4 0 23 186 88 34
" 2054 3944 8 2475 124 243 31 3 4 0 25 198 93 36
" 2055 4252 8 2668 134 258 33 4 5 0 26 210 99 39
30th Year After Opening 2056 4584 9 2876 144 274 35 4 5 0 28 223 105 41
Total 15 years 13878 27 8707 436 1133 162 18 23 0 114 922 435 169
Total 20 years 23237 46 14579 731 1803 253 27 35 0 182 1467 692 269
Total 10 years 7449 15 4674 234 638 93 10 13 0 64 519 245 95
Four Wheel |
. Pick- Matatu . Large Large
Motor Small/Med Drive . Medium Bus 2 Axle 3 Axle 4+ Axle
Year Tuk Tuk . Up/Utility 14 Bus 2 Bus 3 4 Axle Truck
Cycle ium Car Vehicles B (25-30 Pass) Truck Truck Truck
Vehicles Seater) Axle Bus Axle Bus
(FWD)
Base Year-Design Year 1 2024 424 1 262 13 37 4 1 0 0 4 0 0 0
1st Year Opening 2027 519 1 326 16 48 7 1 1 0 5 39 18 7
Sth Year After Opening 2031 701 1 440 22 61 9 1 1 0 6 50 23 9
10th Year After Opening 2036 1,021 2 640 32 82 12 1 2 0 8 67 32 12
15th Year after Opening 2041 1,486 3 932 47 111 15 2 2 0 11 91 43 17
20th Year After Opening 2046 2,163 4 1,357 68 150 20 2 3 0 15 122 58 22
30th Year After Opening 2056 4,584 9 2,876 144 274 35 4 5 0 28 223 105 41
MAX %ile 75 amongst 5 Stations
Four
Small Wheel Pick- .
Design Traffic WP Medium  Drive  UplUtility 1:";?;; 3 '(‘;:d;‘(;";;‘f) "azrgzx?e“s La;*fxi“s ZTI:":: ?r:j"c': ‘;:":: 4T+r ::':e SUM Days
FLEXIBLE PAVEMENTS Car Vehicles Vehicles
20 years (FWD)
VEF 0 0 0 0 0 1 1 0.5 6.3 4.39 13.64
ESA 0 0 0 0 0 35 0 91 9,241 3,036 3,664 16,067 365
CESA 5,864,311
MAX Mean amongst 5 Stations
Four
Small Wheel Pick- .
Design Traffic WP Medium  Drive  UpiUtility 1:";?;“6 3 '(‘;:d;‘(;";;‘f) "azrgzx?e“s La;*fxi“s ZTI:":: ?r:j"c"‘f ‘;:":: 4T+r ::':e SUM Days
FLEXIBLE PAVEMENTS Car Vehicles Vehicles
20 years (FWD)
VEF 0 0 0 0 0 1 1 0.5 4.34 4.39 8.96
ESA 0 0 0 0 0 35 0 91 6,366 3,036 2,407 11,935 365
CESA 4,356,125
Mean
Four
Small Wheel Pick- .
Design Traffic WP Medium  Drive  UplUtility 1:";‘:; 3 '(‘g:d:(;“;i‘f) "azrgzx?e“s La;*fxi“s ZTI:":: ?r:j"c"‘f ‘;:":: 4T+r ::':e SUM Days
FLEXIBLE PAVEMENTS Car Vehicles Vehicles
20 years (FWD)
VEF 0 0 0 0 0 1 1 0.5 217 1.82 5.23
ESA 0 0 0 0 0 35 0 91 3,183 1,259 1,405 5,972 365

CESA 2,179,936



Four Wheel

. Pick- Matatu . Large Large
Motor Small/Med Drive . Medium Bus 2 Axle | 3 Axle 4+ Axle
Tuk Tuk | . Up/Utility 14 Bus 2 Bus 3 4 Axle Truck
Cycle ium Car Vehicles B (25-30 Pass) Truck Truck Truck
Vehicles Seater) Axle Bus | Axle Bus
(FWD)
2024-2027
2028-2037
2038 Onwards
GROWTH RATES
Four Wheel ) )
Motor Small/Med Drive Picl- Matatu Medium Bus Large Large 2 Axle | 3 Axle Articulated
MEDIUM Growth Period Tuk Tuk |~ X Up/Utility 14 Bus2 | Bus3 4 Axle Truck | Truck (4+
Cycle ium Car Vehicles . (25-30 Pass) Truck Truck
Vehicles Seater) Axle Bus | Axle Bus Axle Truck
(FWD)
GR. PER. | 2024-2027 1.070 1.070 1.070 1.070 1.056 1.051 1.051 1.051 1.051 1.056 1.056 1.056 1.056
GR. PER. I 2028-2037 1.078 1.078 1.078 1.078 1.062 1.056 1.056 1.056 1.056 1.062 1.062 1.062 1.062
GR. PER. Il 2038 Onwards 1.085 1.085 1.085 1.085 1.068 1.062 1.062 1.062 1.062 1.068 1.068 1.068 1.068
Four YVheeI Pick- Matatu ) Large Large Articulated
. Motor Small/Med Drive . Medium Bus 2 Axle | 3 Axle
WP Generated (in Yr.) - Tuk Tuk |~ c N Up/Utility 14 2530 P Bus2 | Bus3 Truck | Truck 4 Axle Truck | Truck (4+
ycle fum Car ehicles Vehicles Seater) 25- ass) Axle Bus | Axle Bus ruc ruc Axle Truck
(FWD)
Gen. Tr. Factor 2025 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10
Motor Small/Med Fouu;ravy,:ee' Pick- Matatu |\ edium Bus | 29 | "9 | 1Gv2 [MGv (2-| Hev(3-4 |Articulated
Meru Bypass -S004 YEAR cvel Tuk Tuk |, . — Up/Utility (14 . Bus2 | Bus3 . .- e Truck (4+
ycle fum Car ehicles Vehicles Seater) 25- ass) Axle Bus | Axle Bus xie e) e) Axle Truck
(FWD)
Base Year-Design Year 1 2024 1630 13 627 164 53 86 3 2 0 17 6 0 0
Design Year 2 2025 1744 13 671 175 56 91 3 2 0 18 6 0 0
Construction Year 1 2026 1866 14 718 187 59 95 3 2 0 19 6 0 0
Construction Year 2 + DLP 2026 1866 14 718 187 59 95 3 2 0 19 6 0 0
1st Year Opening 2027 2006 15 768 200 73 105 21 3 0 20 50 20 8
2028 2163 17 828 216 78 11 23 3 0 21 53 22 9
2029 2332 18 893 233 83 117 24 3 0 22 57 23 9
2030 2514 19 963 251 88 124 25 4 0 24 60 24 10
5th Year After Opening 2031 2710 21 1038 271 93 131 27 4 0 25 64 26 10
2032 2921 22 1119 292 99 138 28 4 0 27 68 28 11
2033 3149 24 1206 315 105 146 30 4 0 29 72 29 12
2034 3394 26 1300 339 111 154 31 4 0 30 77 31 12
2035 3659 28 1401 366 118 163 33 5 0 32 81 33 13
10th Year After Opening 2036 3945 30 1511 394 126 172 35 5 0 34 86 35 14
2037 4252 33 1629 425 134 181 37 5 1 36 92 37 15
2038 4584 35 1756 458 142 191 39 6 1 39 97 40 16
2039 4942 38 1892 494 151 202 41 6 1 41 103 42 17
2040 5327 41 2040 532 160 214 44 6 1 43 110 45 18
15th Year After Opening 2041 5742 44 2199 574 170 225 46 7 1 46 117 47 19
2042 6190 47 2371 619 180 238 49 7 1 49 124 50 20
2043 6673 51 2556 667 192 251 51 7 1 52 131 53 21
2044 7194 55 2755 719 203 266 54 8 1 55 140 57 23
2045 7755 59 2970 775 216 280 57 8 1 59 148 60 24
20th Year After Opening 2046 8360 64 3202 835 229 296 61 9 1 62 158 64 26
Start of Gr Per IV 2047 9012 69 3451 900 244 313 64 9 1 66 167 68 27
" 2048 9715 74 3720 971 259 330 67 10 1 70 178 72 29
" 2049 10472 80 4011 1046 275 349 71 10 1 75 189 77 31
" 2050 11289 86 4324 1128 292 368 75 11 1 79 200 81 32
" 2051 12170 93 4661 1216 310 389 79 11 1 84 213 86 35
" 2052 13119 100 5024 1311 329 411 84 12 1 90 226 92 37
" 2053 14142 108 5416 1413 350 434 89 13 1 95 240 97 39
" 2054 15245 117 5839 1523 371 458 94 13 1 101 255 104 41
" 2055 16435 126 6294 1642 394 484 99 14 1 107 271 110 44
30th Year After Opening 2056 17717 136 6785 1770 419 511 104 15 1 114 287 117 47
Total 15 years 53640 411 20543 5360 1729 2374 485 69 7 470 1187 482 193
Total 20 years 89811 687 34395 8974 2750 3706 757 107 10 748 1888 767 306
Total 10 years 28792 220 11027 2877 974 1360 278 39 4 265 668 271 108
Four Wheel |
. Pick- Matatu . Large Large
Motor Small/Med Drive . Medium Bus 2 Axle 3 Axle 4+ Axle
Year Tuk Tuk . Up/Utility 14 Bus 2 Bus 3 4 Axle Truck
Cycle ium Car Vehicles B (25-30 Pass) Truck Truck Truck
Vehicles Seater) Axle Bus Axle Bus
(FWD)
Base Year-Design Year 1 2024 1,630 13 627 164 53 86 3 2 0 17 6 0 0
1st Year Opening 2027 2,006 15 768 200 73 105 21 3 0 20 50 20 8
5Sth Year After Opening 2031 2,710 21 1,038 271 93 131 27 4 0 25 64 26 10
10th Year After Opening 2036 3,945 30 1,511 394 126 172 35 5 0 34 86 35 14
15th Year after Opening 2041 5,742 44 2,199 574 170 225 46 7 1 46 117 47 19
20th Year After Opening 2046 8,360 64 3,202 835 229 296 61 9 1 62 158 64 26
30th Year After Opening 2056 17,717 136 6,785 1,770 419 511 104 15 1 114 287 17 47
MAX %ile 75 amongst 5 Stations
Four
Small Wheel Pick- .
Design Traffic WP Medium  Drive  UplUtility 1:";?;; 3 '(‘;:d;‘(;";;‘f) "azrgzx?e“s La;*fxi“s ZTI:":: ?r:j"c': ‘;:":: 4T+r ::':e SUM Days
FLEXIBLE PAVEMENTS Car Vehicles Vehicles
20 years (FWD)
VEF 0 0 0 0 0 1 1 0.5 6.3 4.39 13.64
ESA 0 0 0 0 0 107 10 374 11,893 3,366 4,176 19,927 365
CESA 7,273,214
MAX Mean amongst 5 Stations
Four
Small Wheel Pick- .
Design Traffic WP Medium  Drive  UpiUtility 1:";?;“6 3 '(‘;:d;‘(;";;‘f) "azrgzx?e“s La;*fxi“s ZTI:":: ?r:j"c"‘f ‘;:":: 4T+r ::':e SUM Days
FLEXIBLE PAVEMENTS Car Vehicles Vehicles
20 years (FWD)
VEF 0 0 0 0 0 1 1 0.5 4.34 4.39 8.96
ESA 0 0 0 0 0 107 10 374 8,193 3,366 2,743 14,794 365
CESA 5,399,664
Mean
Four
Small Wheel Pick- .
Design Traffic WP Medium  Drive  UplUtility 1:";‘:; 3 '(‘g:d:(;“;i‘f) "azrgzx?e“s La;*fxi“s ZTI:":: ?r:j"c"‘f ‘;:":: 4T+r ::':e SUM Days
FLEXIBLE PAVEMENTS Car Vehicles Vehicles
20 years (FWD)
VEF 0 0 0 0 0 1 1 0.5 217 1.82 5.23
ESA 0 0 0 0 0 107 10 374 4,097 1,395 1,601 7,585 365

CESA 2,768,361



Four Wheel

. Pick- Matatu . Large Large
Motor Small/Med Drive . Medium Bus 2 Axle | 3 Axle 4+ Axle
Tuk Tuk | . Up/Utility 14 Bus 2 Bus 3 4 Axle Truck
Cycle ium Car Vehicles B (25-30 Pass) Truck Truck Truck
Vehicles Seater) Axle Bus | Axle Bus
(FWD)
2024-2027
2028-2037
2038 Onwards
GROWTH RATES
Four Wheel ) )
Motor Small/Med Drive Picl- Matatu Medium Bus Large Large 2 Axle | 3 Axle Articulated
MEDIUM Growth Period Tuk Tuk |~ X Up/Utility 14 Bus2 | Bus3 4 Axle Truck | Truck (4+
Cycle ium Car Vehicles . (25-30 Pass) Truck Truck
Vehicles Seater) Axle Bus | Axle Bus Axle Truck
(FWD)
GR. PER. | 2024-2027 1.070 1.070 1.070 1.070 1.056 1.051 1.051 1.051 1.051 1.056 1.056 1.056 1.056
GR. PER. I 2028-2037 1.078 1.078 1.078 1.078 1.062 1.056 1.056 1.056 1.056 1.062 1.062 1.062 1.062
GR. PER. Il 2038 Onwards 1.085 1.085 1.085 1.085 1.068 1.062 1.062 1.062 1.062 1.068 1.068 1.068 1.068
Four YVheeI Pick- Matatu ) Large Large Articulated
. Motor Small/Med Drive . Medium Bus 2 Axle | 3 Axle
WP Generated (in Yr.) - Tuk Tuk |~ c N Up/Utility 14 2530 P Bus2 | Bus3 Truck | Truck 4 Axle Truck | Truck (4+
ycle fum Car ehicles Vehicles Seater) 25- ass) Axle Bus | Axle Bus ruc ruc Axle Truck
(FWD)
Gen. Tr. Factor 2025 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10
Motor Small/Med Fouu;ravy,:ee' Pick- Matatu |\ edium Bus | 29 | "9 | 1Gv2 [MGv (2-| Hev(3-4 |Articulated
Meru Bypass -S007 YEAR cvel Tuk Tuk |, . — Up/Utility (14 . Bus2 | Bus3 . .- e Truck (4+
ycle fum Car ehicles Vehicles Seater) 25- ass) Axle Bus | Axle Bus xie e) e) Axle Truck
(FWD)
Base Year-Design Year 1 2024 1657 7 431 59 31 14 1 0 0 10 18 1 0
Design Year 2 2025 1773 7 462 63 33 15 1 0 0 10 19 1 0
Construction Year 1 2026 1897 7 494 67 35 16 1 0 0 11 20 1 0
Construction Year 2 + DLP 2026 1897 7 494 67 35 16 1 0 0 11 20 1 0
1st Year Opening 2027 2035 8 558 72 48 27 10 1 0 12 65 22 8
2028 2193 9 602 78 51 29 10 1 0 12 69 24 8
2029 2364 9 649 84 54 30 11 1 0 13 73 25 9
2030 2549 10 700 90 58 32 11 1 0 14 78 27 9
5th Year After Opening 2031 2748 11 754 97 61 34 12 1 0 15 83 29 10
2032 2962 12 813 105 65 36 13 1 0 16 88 30 10
2033 3193 13 876 113 69 38 13 1 0 17 93 32 11
2034 3442 14 945 122 73 40 14 1 0 18 99 34 12
2035 3710 15 1018 131 78 42 15 2 0 19 105 36 12
10th Year After Opening 2036 4000 16 1098 142 83 45 16 2 0 20 112 39 13
2037 4312 17 1184 153 88 47 17 2 0 21 118 41 14
2038 4648 18 1276 165 93 50 17 2 0 23 126 44 15
2039 5011 20 1375 178 99 52 18 2 0 24 134 46 16
2040 5402 21 1483 191 105 55 19 2 0 25 142 49 17
15th Year After Opening 2041 5823 23 1598 206 112 59 21 2 0 27 151 52 18
2042 6277 25 1723 222 119 62 22 2 0 29 160 55 19
2043 6767 27 1857 240 126 65 23 2 0 30 170 59 20
2044 7295 29 2002 258 134 69 24 3 0 32 180 63 21
2045 7864 31 2158 279 142 73 26 3 0 34 192 66 23
20th Year After Opening 2046 8477 33 2327 300 151 77 27 3 0 36 204 71 24
Start of Gr Per IV 2047 9138 36 2508 324 160 81 28 3 0 39 216 75 25
" 2048 9851 39 2704 349 170 86 30 3 0 41 230 80 27
" 2049 10619 42 2915 376 181 91 32 3 0 44 244 84 29
" 2050 11448 45 3142 406 192 96 34 4 0 46 259 90 31
" 2051 12340 48 3387 437 204 101 35 4 0 49 275 95 32
" 2052 13303 52 3651 471 216 107 37 4 0 52 292 101 34
" 2053 14341 56 3936 508 230 113 40 4 0 55 310 107 37
" 2054 15459 61 4243 548 244 119 42 4 0 59 329 114 39
" 2055 16665 65 4574 590 259 126 44 5 0 63 350 121 41
30th Year After Opening 2056 17965 71 4931 637 275 133 47 5 0 66 371 129 44
Total 15 years 54392 213 14930 1927 1136 616 216 23 0 274 1534 532 181
Total 20 years 91071 357 24997 3227 1807 962 338 35 0 436 2439 845 287
Total 10 years 29196 115 8014 1035 640 353 124 13 0 155 863 299 102
Four Wheel |
. Pick- Matatu . Large Large
Motor Small/Med Drive . Medium Bus 2 Axle 3 Axle 4+ Axle
Year Tuk Tuk . Up/Utility 14 Bus 2 Bus 3 4 Axle Truck
Cycle ium Car Vehicles B (25-30 Pass) Truck Truck Truck
Vehicles Seater) Axle Bus Axle Bus
(FWD)
Base Year-Design Year 1 2024 1,657 7 431 59 31 14 1 0 0 10 18 1 0
1st Year Opening 2027 2,035 8 558 72 48 27 10 1 0 12 65 22 8
5Sth Year After Opening 2031 2,748 1 754 97 61 34 12 1 0 15 83 29 10
10th Year After Opening 2036 4,000 16 1,098 142 83 45 16 2 0 20 112 39 13
15th Year after Opening 2041 5,823 23 1,598 206 112 59 21 2 0 27 151 52 18
20th Year After Opening 2046 8477 33 2,327 300 151 77 27 3 0 36 204 71 24
30th Year After Opening 2056 17,965 71 4,931 637 275 133 47 5 0 66 371 129 44
MAX %ile 75 amongst 5 Stations
Four
Small Wheel Pick- .
Design Traffic WP Medium  Drive  UplUtility 1:";?;; 3 '(‘;:d;‘(;";;‘f) "azrgzx?e“s La;*fxi“s ZTI:":: ?r:j"c': ‘;:":: 4T+r ::':e SUM Days
FLEXIBLE PAVEMENTS Car Vehicles Vehicles
20 years (FWD)
VEF 0 0 0 0 0 1 1 0.5 6.3 4.39 13.64
ESA 0 0 0 0 0 35 0 218 15,367 3,711 3,920 23,252 365
CESA 8,486,803
MAX Mean amongst 5 Stations
Four
Small Wheel Pick- .
Design Traffic WP Medium  Drive  UpiUtility 1:";?;“6 3 '(‘;:d;‘(;";;‘f) "azrgzx?e“s La;*fxi“s ZTI:":: ?r:j"c"‘f ‘;:":: 4T+r ::':e SUM Days
FLEXIBLE PAVEMENTS Car Vehicles Vehicles
20 years (FWD)
VEF 0 0 0 0 0 1 1 0.5 4.34 4.39 8.96
ESA 0 0 0 0 0 35 0 218 10,586 3,711 2,575 17,126 365
CESA 6,250,854
Mean
Four
Small Wheel Pick- .
Design Traffic WP Medium  Drive  UplUtility 1:";‘:; 3 '(‘g:d:(;“;i‘f) "azrgzx?e“s La;*fxi“s ZTI:":: ?r:j"c"‘f ‘;:":: 4T+r ::':e SUM Days
FLEXIBLE PAVEMENTS Car Vehicles Vehicles
20 years (FWD)
VEF 0 0 0 0 0 1 1 0.5 217 1.82 5.23
ESA 0 0 0 0 0 35 0 218 5,293 1,538 1,503 8,588 365

CESA 3,134,660



Four Wheel

. Pick- Matatu . Large Large
Motor Small/Med Drive . Medium Bus 2 Axle | 3 Axle 4+ Axle
Tuk Tuk | . Up/Utility 14 Bus 2 Bus 3 4 Axle Truck
Cycle ium Car Vehicles B (25-30 Pass) Truck Truck Truck
Vehicles Seater) Axle Bus | Axle Bus
(FWD)
2024-2027
2028-2037
2038 Onwards
GROWTH RATES
Four Wheel ) )
Motor Small/Med Drive Picl- Matatu Medium Bus Large Large 2 Axle | 3 Axle Articulated
MEDIUM Growth Period Tuk Tuk |~ X Up/Utility 14 Bus2 | Bus3 4 Axle Truck | Truck (4+
Cycle ium Car Vehicles . (25-30 Pass) Truck Truck
Vehicles Seater) Axle Bus | Axle Bus Axle Truck
(FWD)
GR. PER. | 2024-2027 1.070 1.070 1.070 1.070 1.056 1.051 1.051 1.051 1.051 1.056 1.056 1.056 1.056
GR. PER. I 2028-2037 1.078 1.078 1.078 1.078 1.062 1.056 1.056 1.056 1.056 1.062 1.062 1.062 1.062
GR. PER. Il 2038 Onwards 1.085 1.085 1.085 1.085 1.068 1.062 1.062 1.062 1.062 1.068 1.068 1.068 1.068
Four YVheeI Pick- Matatu ) Large Large Articulated
. Motor Small/Med Drive . Medium Bus 2 Axle | 3 Axle
WP Generated (in Yr.) - Tuk Tuk |~ c N Up/Utility 14 2530 P Bus2 | Bus3 Truck | Truck 4 Axle Truck | Truck (4+
ycle fum Car ehicles Vehicles Seater) 25- ass) Axle Bus | Axle Bus ruc ruc Axle Truck
(FWD)
Gen. Tr. Factor 2025 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10
Motor Small/Med Fouu;ravy,:ee' Pick- Matatu |\ edium Bus | 29 | "9 | 1Gv2 [MGv (2-| Hev(3-4 |Articulated
Meru Bypass -S008 YEAR cvel Tuk Tuk |, . — Up/Utility (14 . Bus2 | Bus3 . .- e Truck (4+
ycle fum Car ehicles Vehicles Seater) 25- ass) Axle Bus | Axle Bus xie e) e) Axle Truck
(FWD)
Base Year-Design Year 1 2024 3897 20 1429 532 58 138 3 10 3 93 16 1 0
Design Year 2 2025 4170 96 1529 569 62 146 3 10 3 99 17 1 0
Construction Year 1 2026 4462 103 1636 609 65 153 3 11 3 104 18 1 0
Construction Year 2 + DLP 2026 4462 103 1636 609 65 153 3 11 3 104 18 1 0
1st Year Opening 2027 4774 110 1811 652 80 178 3 12 4 110 64 25 7
2028 5146 119 1952 702 85 188 4 13 4 117 68 26 8
2029 5548 128 2104 757 90 198 4 14 4 124 72 28 8
2030 5980 138 2268 816 95 209 4 15 4 132 76 30 9
5th Year After Opening 2031 6447 149 2445 880 101 221 4 16 5 140 81 32 9
2032 6950 161 2636 949 108 233 5 16 5 149 86 34 10
2033 7492 173 2841 1022 114 246 5 17 5 158 91 36 10
2034 8076 187 3063 1102 121 260 5 18 5 168 97 38 1"
2035 8706 201 3302 1188 129 275 5 19 6 178 103 40 12
10th Year After Opening 2036 9385 217 3559 1281 137 290 6 20 6 189 109 43 12
2037 10117 234 3837 1381 145 306 6 22 6 201 116 45 13
2038 10906 252 4136 1489 154 324 6 23 7 213 123 48 14
2039 11757 272 4459 1605 164 342 7 24 7 227 131 51 15
2040 12674 293 4807 1730 174 361 7 25 7 241 139 54 16
15th Year After Opening 2041 13663 316 5182 1865 185 381 7 27 8 256 148 58 17
2042 14728 341 5586 2010 196 402 8 28 8 271 157 61 18
2043 15877 367 6022 2167 208 425 8 30 9 288 167 65 19
2044 17116 396 6491 2336 221 449 9 32 9 306 177 69 20
2045 18451 427 6998 2518 235 474 9 33 10 325 188 73 21
20th Year After Opening 2046 19890 460 7544 2715 250 500 10 35 10 345 200 78 22
Start of Gr Per IV 2047 21441 496 8132 2926 265 528 10 37 1 367 212 83 24
" 2048 23114 535 8766 3155 282 558 1 39 1 389 225 88 25
" 2049 24917 576 9450 3401 299 589 12 41 12 413 239 93 27
" 2050 26860 621 10187 3666 318 622 12 44 13 439 254 99 29
" 2051 28955 670 10982 3952 337 657 13 46 13 466 270 105 30
" 2052 31214 722 11838 4260 358 694 14 49 14 495 286 112 32
" 2053 33648 778 12762 4592 380 733 14 52 15 526 304 119 34
" 2054 36273 839 13757 4951 404 774 15 54 16 559 323 126 36
" 2055 39102 904 14830 5337 429 817 16 57 17 593 343 134 39
30th Year After Opening 2056 42152 975 15987 5753 456 863 17 61 18 630 364 142 41
Total 15 years 127622 2952 48403 17418 1882 4013 79 282 82 2601 1504 588 169
Total 20 years 213684 4942 81043 29164 2993 6263 123 440 128 4137 2391 935 269
Total 10 years 68504 1584 25981 9349 1059 2299 45 162 47 1465 847 331 95
Four Wheel |
. Pick- Matatu . Large Large
Motor Small/Med Drive . Medium Bus 2 Axle 3 Axle 4+ Axle
Year Tuk Tuk . Up/Utility 14 Bus 2 Bus 3 4 Axle Truck
Cycle ium Car Vehicles B (25-30 Pass) Truck Truck Truck
Vehicles Seater) Axle Bus Axle Bus
(FWD)
Base Year-Design Year 1 2024 3,897 90 1,429 532 58 138 3 10 3 93 16 1 0
1st Year Opening 2027 4,774 110 1,811 652 80 178 3 12 4 110 64 25 7
5Sth Year After Opening 2031 6,447 149 2,445 880 101 221 4 16 5 140 81 32 9
10th Year After Opening 2036 9,385 217 3,559 1,281 137 290 6 20 6 189 109 43 12
15th Year after Opening 2041 13,663 316 5,182 1,865 185 381 7 27 8 256 148 58 17
20th Year After Opening 2046 19,890 460 7,544 2,715 250 500 10 35 10 345 200 78 22
30th Year After Opening 2056 42,152 975 15,987 5,753 456 863 17 61 18 630 364 142 41
MAX %ile 75 amongst 5 Stations
Four
Small Wheel Pick- .
Design Traffic WP Medium  Drive  UplUtility 1:";?;; 3 '(‘;:d;‘(;";;‘f) "azrgzx?e“s La;*fxi“s ZTI:":: ?r:j"c': ‘;:":: 4T+r ::':e SUM Days
FLEXIBLE PAVEMENTS Car Vehicles Vehicles
20 years (FWD)
VEF 0 0 0 0 0 1 1 0.5 6.3 4.39 13.64
ESA 0 0 0 0 0 440 128 2,069 15,066 4,104 3,664 25,472 365
CESA 9,297,100
MAX Mean amongst 5 Stations
Four
Small Wheel Pick- .
Design Traffic WP Medium  Drive  UpiUtility 1:";?;“6 3 '(‘;:d;‘(;";;‘f) "azrgzx?e“s La;*fxi“s ZTI:":: ?r:j"c"‘f ‘;:":: 4T+r ::':e SUM Days
FLEXIBLE PAVEMENTS Car Vehicles Vehicles
20 years (FWD)
VEF 0 0 0 0 0 1 1 0.5 4.34 4.39 8.96
ESA 0 0 0 0 0 440 128 2,069 10,379 4,104 2,407 19,527 365
CESA 7,127,440
Mean
Four
Small Wheel Pick- .
Design Traffic WP Medium  Drive  UplUtility 1:";‘:; 3 '(‘g:d:(;“;i‘f) "azrgzx?e“s La;*fxi“s ZTI:":: ?r:j"c"‘f ‘;:":: 4T+r ::':e SUM Days
FLEXIBLE PAVEMENTS Car Vehicles Vehicles
20 years (FWD)
VEF 0 0 0 0 0 1 1 0.5 217 1.82 5.23
ESA 0 0 0 0 0 440 128 2,069 5,189 1,702 1,405 10,933 365

CESA 3,990,568



Four Wheel

. Pick- Matatu . Large Large
Motor Small/Med Drive . Medium Bus 2 Axle | 3 Axle 4+ Axle
Tuk Tuk | . Up/Utility 14 Bus 2 Bus 3 4 Axle Truck
Cycle ium Car Vehicles B (25-30 Pass) Truck Truck Truck
Vehicles Seater) Axle Bus | Axle Bus
(FWD)
2024-2027
2028-2037
2038 Onwards
GROWTH RATES
Four Wheel ) )
Motor Small/Med Drive Picl- Matatu Medium Bus Large Large 2 Axle | 3 Axle Articulated
MEDIUM Growth Period Tuk Tuk |~ X Up/Utility 14 Bus2 | Bus3 4 Axle Truck | Truck (4+
Cycle ium Car Vehicles . (25-30 Pass) Truck Truck
Vehicles Seater) Axle Bus | Axle Bus Axle Truck
(FWD)
GR. PER. | 2024-2027 1.070 1.070 1.070 1.070 1.056 1.051 1.051 1.051 1.051 1.056 1.056 1.056 1.056
GR. PER. Il 2028-2037 1.078 1.078 1.078 1.078 1.062 1.056 1.056 1.056 1.056 1.062 1.062 1.062 1.062
GR. PER. llI 2038 Onwards 1.085 1.085 1.085 1.085 1.068 1.062 1.062 1.062 1.062 1.068 1.068 1.068 1.068
Four YVheeI Pick- Matatu ) Large Large Articulated
. Motor Small/Med Drive . Medium Bus 2 Axle | 3 Axle
WP Generated (in Yr.) - Tuk Tuk |~ c N Up/Utility 14 2530 P Bus2 | Bus3 Truck | Truck 4 Axle Truck | Truck (4+
ycle fum Car ehicles Vehicles Seater) 25- ass) Axle Bus | Axle Bus ruc ruc Axle Truck
(FWD)
Gen. Tr. Factor 2025 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10
Motor Small/Med Fouu;ravy,:ee' Pick- Matatu |\ edium Bus | 29 | "9 | 1Gv2 [MGv (2-| Hev(3-4 |Articulated
Meru Bypass -S009 YEAR cvel Tuk Tuk |, . — Up/Utility (14 . Bus2 | Bus3 . .- e Truck (4+
ycle fum Car ehicles Vehicles Seater) 25- ass) Axle Bus | Axle Bus xie e) e) Axle Truck
(FWD)
Base Year-Design Year 1 2024 6137 174 2427 1005 85 263 6 20 6 177 15 2 0
Design Year 2 2025 6567 186 2596 1075 90 276 6 21 7 187 15 2 0
Construction Year 1 2026 7026 199 2778 1150 95 290 6 22 7 197 16 2 0
Construction Year 2 + DLP 2026 7026 199 2778 1150 95 290 6 22 7 197 16 2 0
1st Year Opening 2027 7523 213 3003 1231 111 316 15 24 7 209 61 24 8
2028 8110 229 3237 1327 118 334 16 25 8 221 65 26 8
2029 8743 247 3489 1431 125 353 17 27 8 235 69 27 9
2030 9425 267 3762 1542 133 372 18 28 9 250 73 29 9
5th Year After Opening 2031 10160 287 4055 1662 141 393 19 30 9 265 78 31 10
2032 10952 310 4371 1792 150 415 20 32 10 282 83 33 10
2033 11806 334 4712 1932 159 438 21 33 10 299 88 35 11
2034 12727 360 5080 2083 169 463 23 35 11 318 93 37 12
2035 13720 388 5476 2245 180 489 24 37 11 337 99 39 12
10th Year After Opening 2036 14790 418 5903 2420 191 516 25 39 12 358 105 42 13
2037 15944 451 6364 2609 203 545 27 41 13 381 112 44 14
2038 17187 486 6860 2812 215 576 28 44 13 404 119 47 15
2039 18528 524 7395 3032 229 608 30 46 14 429 126 50 16
2040 19973 565 7972 3268 243 642 31 49 15 456 134 53 17
15th Year After Opening 2041 21531 609 8594 3523 258 678 33 51 16 484 142 56 18
2042 23211 657 9264 3798 274 716 35 54 16 514 151 60 19
2043 25021 708 9986 4094 291 756 37 57 17 546 161 64 20
2044 26973 763 10765 4413 309 798 39 61 18 580 171 67 21
2045 29076 823 11605 4758 328 843 41 64 19 616 181 72 23
20th Year After Opening 2046 31344 887 12510 5129 349 890 43 68 20 654 192 76 24
Start of Gr Per IV 2047 33789 956 13486 5529 370 940 46 71 22 694 204 81 25
" 2048 36425 1031 14538 5960 393 993 48 75 23 738 217 86 27
" 2049 39266 1111 15672 6425 418 1048 51 80 24 783 230 91 29
" 2050 42329 1198 16894 6926 443 1107 54 84 25 832 245 97 31
" 2051 45630 1291 18212 7466 471 1169 57 89 27 883 260 103 32
" 2052 49190 1392 19633 8049 500 1234 60 94 28 938 276 109 34
" 2053 53026 1500 21164 8677 531 1304 64 99 30 996 293 116 37
" 2054 57162 1617 22815 9353 564 1377 67 104 32 1058 311 123 39
" 2055 61621 1743 24594 10083 599 1454 71 110 33 1124 331 131 41
30th Year After Opening 2056 66428 1879 26513 10869 636 1535 75 117 35 1193 351 139 44
Total 15 years 201120 5690 80272 32908 2627 7138 348 542 164 4928 1450 573 181
Total 20 years 336745 9527 134403 55100 4178 11142 543 846 256 7838 2306 912 287
Total 10 years 107956 3054 43088 17664 1479 4090 199 310 94 2775 816 323 102
Four Wheel |
. Pick- Matatu . Large Large
Motor Small/Med Drive . Medium Bus 2 Axle 3 Axle 4+ Axle
Year Tuk Tuk . Up/Utility 14 Bus 2 Bus 3 4 Axle Truck
Cycle ium Car Vehicles B (25-30 Pass) Truck Truck Truck
Vehicles Seater) Axle Bus Axle Bus
(FWD)
Base Year-Design Year 1 2024 6,137 174 2,427 1,005 85 263 6 20 6 177 15 2 0
1st Year Opening 2027 7,523 213 3,003 1,231 111 316 15 24 7 209 61 24 8
Sth Year After Opening 2031 10,160 287 4,055 1,662 141 393 19 30 9 265 78 31 10
10th Year After Opening 2036 14,790 418 5,903 2,420 191 516 25 39 12 358 105 42 13
15th Year after Opening 2041 21,531 609 8,594 3,523 258 678 33 51 16 484 142 56 18
20th Year After Opening 2046 31,344 887 12,510 5,129 349 890 43 68 20 654 192 76 24
30th Year After Opening 2056 66,428 1,879 26,513 10,869 636 1,535 75 117 35 1,193 351 139 44

MAX %ile 75 amongst 5 Stations

Four
Small Wheel Pick- .
Design Traffic WP Medium  Drive  Up/Utility (12";?;; 3 '(‘;:d;‘(;";;‘f) "azrgzx?e“s La;*fxi“s ZTI:":: ?r:j"c': ‘;:":: 4T+r ::':e SUM Days
FLEXIBLE PAVEMENTS Car  Vehicles Vehicles
20 years (FWD)
VEF 0 0 0 0 0 1 1 05 6.3 439 1364
ESA 0 0 0 0 0 846 256 3,919 14528 4,003 3,920 27,472 365
CESA 10,027,414
MAX Mean amongst 5 Stations
Four
Small Wheel Pick- .
Design Traffic WP Medium  Drive  Up/Utility (12";?;“6 3 '(‘;:d;‘(;";;‘f) "azrgzx?e“s La;*fxi“s ZTI:":: ?r:j"c"‘f ‘;:":: 4T+r ::':e SUM Days
FLEXIBLE PAVEMENTS Car  Vehicles Vehicles
20 years (FWD)
VEF 0 0 0 0 0 1 1 05 434 439  8.96
ESA 0 0 0 0 0 846 256 3919 10,008 4,003 2,575 21,607 365
CESA 7,886,729
Mean
Four
Small Wheel Pick- .
Design Traffic WP Medium  Drive  Up/Utility (12";?;; 3 '(‘g:d:(;“;i‘f) "azrgzx?e“s La;*fxi“s ZTI:":: ?r:j"c"‘f ‘;:":: 4T+r ::':e SUM Days
FLEXIBLE PAVEMENTS Car  Vehicles Vehicles
20 years (FWD)
VEF 0 0 0 0 0 1 1 05 217 182 523
ESA 0 0 0 0 0 846 256 3919 5004 1,660 1,503 13,188 365

CESA 4,813,550



Four Wheel

. Pick- Matatu . Large Large
Motor Small/Med Drive . Medium Bus 2 Axle | 3 Axle 4+ Axle
Tuk Tuk | . Up/Utility 14 Bus 2 Bus 3 4 Axle Truck
Cycle ium Car Vehicles B (25-30 Pass) Truck Truck Truck
Vehicles Seater) Axle Bus | Axle Bus
(FWD)
2024-2027
2028-2037
2038 Onwards
GROWTH RATES
Four Wheel ) )
Motor Small/Med Drive Picl- Matatu Medium Bus Large Large 2 Axle | 3 Axle Articulated
MEDIUM Growth Period Tuk Tuk |~ X Up/Utility 14 Bus2 | Bus3 4 Axle Truck | Truck (4+
Cycle ium Car Vehicles . (25-30 Pass) Truck Truck
Vehicles Seater) Axle Bus | Axle Bus Axle Truck
(FWD)
GR. PER. | 2024-2027 1.070 1.070 1.070 1.070 1.056 1.051 1.051 1.051 1.051 1.056 1.056 1.056 1.056
GR. PER. I 2028-2037 1.078 1.078 1.078 1.078 1.062 1.056 1.056 1.056 1.056 1.062 1.062 1.062 1.062
GR. PER. Il 2038 Onwards 1.085 1.085 1.085 1.085 1.068 1.062 1.062 1.062 1.062 1.068 1.068 1.068 1.068
Four YVheeI Pick- Matatu ) Large Large Articulated
. Motor Small/Med Drive . Medium Bus 2 Axle | 3 Axle
WP Generated (in Yr.) - Tuk Tuk |~ c N Up/Utility 14 2530 P Bus2 | Bus3 Truck | Truck 4 Axle Truck | Truck (4+
ycle fum Car ehicles Vehicles Seater) 25- ass) Axle Bus | Axle Bus ruc ruc Axle Truck
(FWD)
Gen. Tr. Factor 2025 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10
Motor Small/Med Fouu;ravy,:ee' Pick- Matatu |\ edium Bus | 29 | "9 | 1Gv2 [MGv (2-| Hev(3-4 |Articulated
Meru Bypass -S010 YEAR cvel Tuk Tuk |, . — Up/Utility (14 . Bus2 | Bus3 . .- e Truck (4+
ycle fum Car ehicles Vehicles Seater) 25- ass) Axle Bus | Axle Bus xie e) e) Axle Truck
(FWD)
Base Year-Design Year 1 2024 3069 87 1213 502 43 131 3 10 3 89 7 1 0
Design Year 2 2025 3283 93 1298 538 45 138 3 10 3 93 8 1 0
Construction Year 1 2026 3513 929 1389 575 47 145 3 11 3 99 8 1 0
Construction Year 2 + DLP 2026 3513 99 1389 575 47 145 3 11 3 99 8 1 0
1st Year Opening 2027 3764 106 1516 615 61 164 12 12 4 104 53 23 8
2028 4058 115 1635 664 65 173 13 13 4 11 56 25 8
2029 4374 124 1762 715 69 182 14 14 4 118 60 26 9
2030 4715 133 1900 771 73 193 14 15 4 125 63 28 9
5th Year After Opening 2031 5083 144 2048 831 78 203 15 16 5 133 67 29 10
2032 5480 155 2207 896 83 215 16 16 5 141 71 31 10
2033 5907 167 2380 966 88 227 17 17 5 150 76 33 11
2034 6368 180 2565 1041 93 240 18 18 5 159 80 35 12
2035 6865 194 2765 1122 99 253 19 19 6 169 85 37 12
10th Year After Opening 2036 7400 209 2981 1210 105 267 20 20 6 179 91 40 13
2037 7977 226 3214 1304 111 282 21 22 6 190 96 42 14
2038 8599 243 3464 1406 118 298 22 23 7 202 102 45 15
2039 9270 262 3734 1516 126 315 23 24 7 215 109 48 16
2040 9993 283 4026 1634 134 332 25 25 7 228 115 50 17
15th Year After Opening 2041 10773 305 4340 1762 142 351 26 27 8 242 123 54 18
2042 11613 328 4678 1899 151 370 28 28 8 257 130 57 19
2043 12519 354 5043 2047 160 391 29 30 9 273 138 60 20
2044 13495 382 5436 2207 170 413 31 32 9 290 147 64 21
2045 14548 411 5861 2379 180 436 33 33 10 308 156 68 23
20th Year After Opening 2046 15683 443 6318 2564 192 461 34 35 10 327 166 72 24
Start of Gr Per IV 2047 16906 478 6810 2764 203 486 36 37 1 347 176 77 25
" 2048 18225 515 7342 2980 216 514 38 39 1 369 187 82 27
" 2049 19646 555 7914 3212 229 542 40 41 12 392 198 87 29
" 2050 21178 599 8532 3463 244 573 43 44 13 416 211 92 31
" 2051 22830 645 9197 3733 259 605 45 46 13 442 224 98 32
" 2052 24611 696 9914 4024 275 639 48 49 14 469 238 104 34
" 2053 26531 750 10688 4338 292 674 50 52 15 498 252 110 37
" 2054 28600 809 11521 4677 310 712 53 54 16 529 268 117 39
" 2055 30831 872 12420 5041 329 752 56 57 17 562 284 124 41
30th Year After Opening 2056 33236 940 13389 5435 350 794 59 61 18 597 302 132 44
Total 15 years 100627 2845 40537 16454 1444 3693 276 282 82 2464 1248 545 181
Total 20 years 168484 4764 67873 27550 2296 5765 430 440 128 3919 1984 867 287
Total 10 years 54014 1527 21759 8832 813 2116 158 162 47 1387 702 307 102
Four Wheel |
. Pick- Matatu . Large Large
Motor Small/Med Drive . Medium Bus 2 Axle 3 Axle 4+ Axle
Year Tuk Tuk . Up/Utility 14 Bus 2 Bus 3 4 Axle Truck
Cycle ium Car Vehicles B (25-30 Pass) Truck Truck Truck
Vehicles Seater) Axle Bus Axle Bus
(FWD)
Base Year-Design Year 1 2024 3,069 87 1,213 502 43 131 3 10 3 89 7 1 0
1st Year Opening 2027 3,764 106 1,516 615 61 164 12 12 4 104 53 23 8
5Sth Year After Opening 2031 5,083 144 2,048 831 78 203 15 16 5 133 67 29 10
10th Year After Opening 2036 7,400 209 2,981 1,210 105 267 20 20 6 179 91 40 13
15th Year after Opening 2041 10,773 305 4,340 1,762 142 351 26 27 8 242 123 54 18
20th Year After Opening 2046 15,683 443 6,318 2,564 192 461 34 35 10 327 166 72 24
30th Year After Opening 2056 33,236 940 13,389 5435 350 794 59 61 18 597 302 132 44
MAX %ile 75 amongst 5 Stations
Four
Small Wheel Pick- .
Design Traffic WP Medium  Drive  UplUtility 1:";?;; 3 '(‘;:d;‘(;";;‘f) "azrgzx?e“s La;*fxi“s ZTI:":: ?r:j"c': ‘;:":: 4T+r ::':e SUM Days
FLEXIBLE PAVEMENTS Car Vehicles Vehicles
20 years (FWD)
VEF 0 0 0 0 0 1 1 0.5 6.3 4.39 13.64
ESA 0 0 0 0 0 440 128 1,959 12,501 3,808 3,920 22,757 365
CESA 8,306,394
MAX Mean amongst 5 Stations
Four
Small Wheel Pick- .
Design Traffic WP Medium  Drive  UpiUtility 1:";?;“6 3 '(‘;:d;‘(;";;‘f) "azrgzx?e“s La;*fxi“s ZTI:":: ?r:j"c"‘f ‘;:":: 4T+r ::':e SUM Days
FLEXIBLE PAVEMENTS Car Vehicles Vehicles
20 years (FWD)
VEF 0 0 0 0 0 1 1 0.5 4.34 4.39 8.96
ESA 0 0 0 0 0 440 128 1,959 8,612 3,808 2,575 17,523 365
CESA 6,395,932
Mean
Four
Small Wheel Pick- .
Design Traffic WP Medium  Drive  UplUtility 1:";‘:; 3 '(‘g:d:(;“;i‘f) "azrgzx?e“s La;*fxi“s ZTI:":: ?r:j"c"‘f ‘;:":: 4T+r ::':e SUM Days
FLEXIBLE PAVEMENTS Car Vehicles Vehicles
20 years (FWD)
VEF 0 0 0 0 0 1 1 0.5 217 1.82 5.23
ESA 0 0 0 0 0 440 128 1,959 4,306 1,579 1,503 9,916 365

CESA 3,619,280



Four Wheel

. Pick- Matatu . Large Large
Motor Small/Med Drive . Medium Bus 2 Axle | 3 Axle 4+ Axle
Tuk Tuk | . Up/Utility 14 Bus 2 Bus 3 4 Axle Truck
Cycle ium Car Vehicles B (25-30 Pass) Truck Truck Truck
Vehicles Seater) Axle Bus | Axle Bus
(FWD)
2024-2027
2028-2037
2038 Onwards
GROWTH RATES
Four Wheel ) )
Motor Small/Med Drive Picl- Matatu Medium Bus Large Large 2 Axle | 3 Axle Articulated
MEDIUM Growth Period Tuk Tuk |~ X Up/Utility 14 Bus2 | Bus3 4 Axle Truck | Truck (4+
Cycle ium Car Vehicles . (25-30 Pass) Truck Truck
Vehicles Seater) Axle Bus | Axle Bus Axle Truck
(FWD)
GR. PER. | 2024-2027 1.070 1.070 1.070 1.070 1.056 1.051 1.051 1.051 1.051 1.056 1.056 1.056 1.056
GR. PER. Il 2028-2037 1.078 1.078 1.078 1.078 1.062 1.056 1.056 1.056 1.056 1.062 1.062 1.062 1.062
GR. PER. llI 2038 Onwards 1.085 1.085 1.085 1.085 1.068 1.062 1.062 1.062 1.062 1.068 1.068 1.068 1.068
Four YVheeI Pick- Matatu ) Large Large Articulated
. Motor Small/Med Drive . Medium Bus 2 Axle | 3 Axle
WP Generated (in Yr.) - Tuk Tuk |~ c N Up/Utility 14 2530 P Bus2 | Bus3 Truck | Truck 4 Axle Truck | Truck (4+
ycle fum Car ehicles Vehicles Seater) 25- ass) Axle Bus | Axle Bus ruc ruc Axle Truck
(FWD)
Gen. Tr. Factor 2025 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10
Four YVheeI Pick- Matatu ) Large Large Articulated
Motor Small/Med Drive . Medium Bus LGV2 |MGV (2-| HGV (3-4
Meru Bypass -S011 YEAR cvel Tuk Tuk |, . — Up/Utility (14 . Bus2 | Bus3 . .- e Truck (4+
ycle fum Car ehicles Vehicles Seater) 25- ass) Axle Bus | Axle Bus xie e) e) Axle Truck
(FWD)
Base Year-Design Year 1 2024 196 1 50 7 5 3 1 1 0 4 1 0 1
Design Year 2 2025 210 1 53 8 5 3 1 1 0 5 1 0 1
Construction Year 1 2026 225 1 57 8 5 3 1 1 0 5 1 0 1
Construction Year 2 + DLP 2026 225 1 57 8 5 3 1 1 0 5 1 0 1
1st Year Opening 2027 240 1 66 9 10 5 1 2 0 5 40 19 8
2028 259 1 71 10 10 6 1 2 0 5 43 20 8
2029 279 1 77 11 11 6 1 2 0 6 45 21 9
2030 301 1 83 11 12 6 1 2 0 6 48 23 10
5th Year After Opening 2031 325 2 89 12 12 7 1 3 0 6 51 24 10
2032 350 2 96 13 13 7 1 3 0 7 54 25 11
2033 377 2 104 14 14 7 1 3 0 7 58 27 11
2034 407 2 112 15 15 8 1 3 0 8 61 29 12
2035 438 2 120 17 16 8 1 3 0 8 65 30 13
10th Year After Opening 2036 472 2 130 18 17 9 2 3 0 9 69 32 14
2037 509 3 140 19 18 9 2 4 0 9 73 34 15
2038 549 3 151 21 19 10 2 4 0 10 78 37 15
2039 592 3 163 22 20 10 2 4 0 10 83 39 16
2040 638 3 175 24 21 11 2 4 0 11 38 41 17
15th Year After Opening 2041 688 3 189 26 23 11 2 4 0 12 93 44 18
2042 741 4 204 28 24 12 2 5 0 13 99 46 20
2043 799 4 220 30 25 13 2 5 1 13 105 49 21
2044 862 4 237 33 27 13 2 5 1 14 112 52 22
2045 929 5 255 35 29 14 3 6 1 15 119 56 23
20th Year After Opening 2046 1001 5 275 38 31 15 3 6 1 16 126 59 25
Start of Gr Per IV 2047 1079 5 296 41 32 16 3 6 1 17 134 63 27
" 2048 1163 6 320 44 34 17 3 7 1 18 142 67 28
" 2049 1254 6 345 47 37 18 3 7 1 19 151 71 30
" 2050 1352 7 371 51 39 19 3 7 1 20 160 75 32
" 2051 1457 7 400 55 41 20 3 8 1 21 170 80 34
" 2052 1571 8 432 59 44 21 4 8 1 23 181 85 36
" 2053 1694 8 465 64 47 22 4 9 1 24 192 90 38
" 2054 1826 9 502 69 49 23 4 9 1 26 204 96 40
" 2055 1968 10 541 74 52 24 4 10 1 27 217 102 43
30th Year After Opening 2056 2122 11 583 80 56 26 5 10 1 29 230 108 46
Total 15 years 6424 32 1765 243 230 120 21 47 5 120 950 445 188
Total 20 years 10756 53 2955 407 366 187 33 74 8 191 1511 708 299
Total 10 years 3448 17 947 130 130 69 12 27 3 68 535 251 106
Four Wheel |
. Pick- Matatu . Large Large
Motor Small/Med Drive . Medium Bus 2 Axle 3 Axle 4+ Axle
Year Tuk Tuk . Up/Utility 14 Bus 2 Bus 3 4 Axle Truck
Cycle ium Car Vehicles B (25-30 Pass) Truck Truck Truck
Vehicles Seater) Axle Bus Axle Bus
(FWD)
Base Year-Design Year 1 2024 196 1 50 7 5 3 1 1 0 4 1 0 1
1st Year Opening 2027 240 1 66 9 10 5 1 2 0 5 40 19 8
Sth Year After Opening 2031 325 2 89 12 12 7 1 3 0 6 51 24 10
10th Year After Opening 2036 472 2 130 18 17 9 2 3 0 9 69 32 14
15th Year after Opening 2041 688 3 189 26 23 11 2 4 0 12 93 44 18
20th Year After Opening 2046 1,001 5 275 38 31 15 3 6 1 16 126 59 25
30th Year After Opening 2056 2,122 11 583 80 56 26 5 10 1 29 230 108 46
MAX %ile 75 amongst 5 Stations
Four
Small Wheel Pick- .
Design Traffic WP Medium  Drive  UplUtility 1:";?;; 3 '(‘;:d;‘(;";;‘f) "azrgzx?e“s La;*fxi“s ZTI:":: ?r:j"c': ‘;:":: 4T+r ::':e SUM Days
FLEXIBLE PAVEMENTS Car Vehicles Vehicles
20 years (FWD)
VEF 0 0 0 0 0 1 1 0.5 6.3 4.39 13.64
ESA 0 0 0 0 0 74 8 95 9,521 3,109 4,080 16,886 365
CESA 6,163,498
MAX Mean amongst 5 Stations
Four
Small Wheel Pick- .
Design Traffic WP Medium  Drive  UpiUtility 1:";?;“6 3 '(‘;:d;‘(;";;‘f) "azrgzx?e“s La;*fxi“s ZTI:":: ?r:j"c"‘f ‘;:":: 4T+r ::':e SUM Days
FLEXIBLE PAVEMENTS Car Vehicles Vehicles
20 years (FWD)
VEF 0 0 0 0 0 1 1 0.5 4.34 4.39 8.96
ESA 0 0 0 0 0 74 8 95 6,559 3,109 2,680 12,524 365
CESA 4,571,429
Mean
Four
Small Wheel Pick- .
Design Traffic WP Medium  Drive  UplUtility 1:";‘:; 3 '(‘g:d:(;“;i‘f) "azrgzx?e“s La;*fxi“s ZTI:":: ?r:j"c"‘f ‘;:":: 4T+r ::':e SUM Days
FLEXIBLE PAVEMENTS Car Vehicles Vehicles
20 years (FWD)
VEF 0 0 0 0 0 1 1 0.5 217 1.82 5.23
ESA 0 0 0 0 0 74 8 95 3,279 1,289 1,564 6,309 365

CESA 2,302,922



Four Wheel

. Pick- Matatu . Large Large
Motor Small/Med Drive . Medium Bus 2 Axle | 3 Axle 4+ Axle
Tuk Tuk | . Up/Utility 14 Bus 2 Bus 3 4 Axle Truck
Cycle ium Car Vehicles B (25-30 Pass) Truck Truck Truck
Vehicles Seater) Axle Bus | Axle Bus
(FWD)
2024-2027
2028-2037
2038 Onwards
GROWTH RATES
Four Wheel ) )
Motor Small/Med Drive Picl- Matatu Medium Bus Large Large 2 Axle | 3 Axle Articulated
MEDIUM Growth Period Tuk Tuk |~ X Up/Utility 14 Bus2 | Bus3 4 Axle Truck | Truck (4+
Cycle ium Car Vehicles . (25-30 Pass) Truck Truck
Vehicles Seater) Axle Bus | Axle Bus Axle Truck
(FWD)
GR. PER. | 2024-2027 1.070 1.070 1.070 1.070 1.056 1.051 1.051 1.051 1.051 1.056 1.056 1.056 1.056
GR. PER. I 2028-2037 1.078 1.078 1.078 1.078 1.062 1.056 1.056 1.056 1.056 1.062 1.062 1.062 1.062
GR. PER. Il 2038 Onwards 1.085 1.085 1.085 1.085 1.068 1.062 1.062 1.062 1.062 1.068 1.068 1.068 1.068
Four YVheeI Pick- Matatu ) Large Large Articulated
. Motor Small/Med Drive . Medium Bus 2 Axle | 3 Axle
WP Generated (in Yr.) - Tuk Tuk |~ c N Up/Utility 14 2530 P Bus2 | Bus3 Truck | Truck 4 Axle Truck | Truck (4+
ycle fum Car ehicles Vehicles Seater) 25- ass) Axle Bus | Axle Bus ruc ruc Axle Truck
(FWD)
Gen. Tr. Factor 2025 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10
Motor Small/Med Fouu;ravy,:ee' Pick- Matatu |\ edium Bus | 29 | "9 | 1Gv2 [MGv (2-| Hev(3-4 |Articulated
Meru Bypass -S012 YEAR cvel Tuk Tuk |, . — Up/Utility (14 . Bus2 | Bus3 . .- e Truck (4+
ycle fum Car ehicles Vehicles Seater) 25- ass) Axle Bus | Axle Bus xie e) e) Axle Truck
(FWD)
Base Year-Design Year 1 2024 1905 42 1014 151 135 24 9 4 3 69 4 2 0
Design Year 2 2025 2038 45 1085 162 142 25 9 4 3 72 4 2 0
Construction Year 1 2026 2181 48 1161 173 150 26 10 5 3 76 4 3 0
Construction Year 2 + DLP 2026 2181 48 1161 173 150 26 10 5 3 76 4 3 0
1st Year Opening 2027 2334 51 1272 185 158 33 10 5 3 81 84 25 14
2028 2516 55 1371 200 168 34 1" 5 3 86 89 27 15
2029 2712 60 1478 216 179 36 11 6 3 91 95 28 16
2030 2924 64 1593 232 190 38 12 6 3 97 101 30 17
5th Year After Opening 2031 3152 69 1717 250 201 40 13 6 4 103 107 32 18
2032 3397 75 1851 270 214 43 13 6 4 109 114 34 20
2033 3662 80 1996 291 227 45 14 7 4 116 121 36 21
2034 3948 87 2152 314 241 48 15 7 4 123 128 38 22
2035 4256 94 2319 338 256 50 16 8 5 131 136 41 23
10th Year After Opening 2036 4588 101 2500 365 272 53 17 8 5 139 145 43 25
2037 4946 109 2695 393 289 56 18 9 5 147 154 46 26
2038 5332 117 2905 424 307 59 19 9 5 156 163 49 28
2039 5748 126 3132 457 326 63 20 10 6 166 173 52 30
2040 6196 136 3376 492 346 66 21 10 6 177 184 55 32
15th Year After Opening 2041 6679 147 3640 531 368 70 22 11 6 187 195 58 34
2042 7200 158 3924 572 390 74 23 1 7 199 207 62 36
2043 7762 171 4230 617 415 78 24 12 7 211 220 66 38
2044 8367 184 4560 665 440 82 26 12 7 225 234 70 40
2045 9020 198 4915 717 468 87 27 13 8 238 249 74 43
20th Year After Opening 2046 9723 214 5299 773 497 92 29 14 8 253 264 79 45
Start of Gr Per IV 2047 10482 230 5712 833 528 97 30 15 9 269 280 83 48
" 2048 11299 248 6157 898 560 102 32 16 9 286 298 89 51
" 2049 12181 268 6638 968 595 108 34 16 10 303 316 94 54
" 2050 13131 289 7156 1043 632 114 36 17 10 322 336 100 58
" 2051 14155 311 7714 1125 671 120 38 18 1 342 357 106 61
" 2052 15259 335 8315 1213 713 127 40 19 1 363 379 113 65
" 2053 16449 362 8964 1307 757 134 42 20 12 386 402 120 69
" 2054 17732 390 9663 1409 804 142 44 22 13 410 427 127 73
" 2055 19115 420 10417 1519 854 149 47 23 13 435 454 135 78
30th Year After Opening 2056 20606 453 11229 1638 906 158 49 24 14 462 482 143 83
Total 15 years 62389 1371 33999 4958 3743 734 230 112 66 1908 1989 592 341
Total 20 years 104461 2296 56926 8301 5953 1146 359 174 103 3035 3163 942 543
Total 10 years 33489 736 18250 2661 2107 420 132 64 38 1074 1120 333 192
Four Wheel |
. Pick- Matatu . Large Large
Motor Small/Med Drive . Medium Bus 2 Axle 3 Axle 4+ Axle
Year Tuk Tuk . Up/Utility 14 Bus 2 Bus 3 4 Axle Truck
Cycle ium Car Vehicles B (25-30 Pass) Truck Truck Truck
Vehicles Seater) Axle Bus Axle Bus
(FWD)
Base Year-Design Year 1 2024 1,905 42 1,014 151 135 24 9 4 3 69 4 2 0
1st Year Opening 2027 2,334 51 1,272 185 158 33 10 5 3 81 84 25 14
5Sth Year After Opening 2031 3,152 69 1,717 250 201 40 13 6 4 103 107 32 18
10th Year After Opening 2036 4,588 101 2,500 365 272 53 17 8 5 139 145 43 25
15th Year after Opening 2041 6,679 147 3,640 531 368 70 22 1 6 187 195 58 34
20th Year After Opening 2046 9,723 214 5,299 773 497 92 29 14 8 253 264 79 45
30th Year After Opening 2056 20,606 453 11,229 1,638 906 158 49 24 14 462 482 143 83
MAX %ile 75 amongst 5 Stations
Four
Small Wheel Pick- .
Design Traffic WP Medium  Drive  UplUtility 1:";?;; 3 '(‘;:d;‘(;";;‘f) "azrgzx?e“s La;*fxi“s ZTI:":: ?r:j"c': ‘;:":: 4T+r ::':e SUM Days
FLEXIBLE PAVEMENTS Car Vehicles Vehicles
20 years (FWD)
VEF 0 0 0 0 0 1 1 0.5 6.3 4.39 13.64
ESA 0 0 0 0 0 174 103 1,517 19,928 4,134 7,404 33,261 365
CESA 12,140,223
MAX Mean amongst 5 Stations
Four
Small Wheel Pick- .
Design Traffic WP Medium  Drive  UpiUtility 1:";?;“6 3 '(‘;:d;‘(;";;‘f) "azrgzx?e“s La;*fxi“s ZTI:":: ?r:j"c"‘f ‘;:":: 4T+r ::':e SUM Days
FLEXIBLE PAVEMENTS Car Vehicles Vehicles
20 years (FWD)
VEF 0 0 0 0 0 1 1 0.5 4.34 4.39 8.96
ESA 0 0 0 0 0 174 103 1,517 13,728 4,134 4,863 24,521 365
CESA 8,950,045
Mean
Four
Small Wheel Pick- .
Design Traffic WP Medium  Drive  UplUtility 1:";‘:; 3 '(‘g:d:(;“;i‘f) "azrgzx?e“s La;*fxi“s ZTI:":: ?r:j"c"‘f ‘;:":: 4T+r ::':e SUM Days
FLEXIBLE PAVEMENTS Car Vehicles Vehicles
20 years (FWD)
VEF 0 0 0 0 0 1 1 0.5 217 1.82 5.23
ESA 0 0 0 0 0 174 103 1,517 6,864 1,714 2,839 13,212 365

CESA 4,822,198



Appendix 2: Road Alignment Results
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SUMMARY SHEET DETAILED DESIGN

Trial Pit . . L, .. . CBR (100%) . .
Depth Particle Size Distribution Atterberg Limits Compaction Material Description
No. MDD
. . . 4-Day
% Passing Sieve Size (mm) NMC | LL PL PI LS PM | OMC | MDD Soak Swell
oa
m 20 10 5 2 118 | 0.425 | 0.075 % % % % Yo % |kg/ m’| % %

Reddish Brown ,loose, CLAY ,intermediate

DD1 1.1 100.0 | 100.0 | 100.0 | 100.0 | 98.4 [ 94.1 87.0 8.1 57.1 28.5 28.5 | 14.0 | 2682 | 28.0 [ 1257 9 1.22 S .
plasticity,slightly moist

Reddish Brown ,loose, CLAY ,intermediate

DD 2 1.0 100.0 | 100.0 | 100.0 | 100.0 [ 98.0 | 95.0 | 88.4 7.8 57.4 | 28.7 | 28.7 | 142 |2727 | 27.8 | 1269 9 1.20 L .
plasticity,slightly moist

Reddish Brown ,loose, CLAY ,intermediate

DD 3 1.0 100.0 | 100.0 | 92.5 86.8 | 828 | 743 | 63.8 4.6 47.8 | 224 | 254 | 12.7 | 1887 | 20.6 | 1430 n 1.14 S o
plasticity,slightly moist,with some tuff

Reddish Brown,loose, CLAY ,intermediate
DD 4 1.1 100.0 | 73.3 62.0 56.0 52.3 48.7 45.8 10.9 46.2 20.4 25.8 12.9 | 1256 | 24.9 1489 12 1.12 |plasticity,slightly moist,with occassional
tuff

Dark Brown,loose,CLAY intermediate
DD 5 1.0 100.0 [ 95.5 89.5 83.5 77.2 68.8 63.3 4.6 47.7 21.5 26.2 | 12.8 | 1803 | 20.2 | 1424 12 1.18 S .
plasticity,slightly moist,with some tuff

Reddish Brown ,loose, CLAY ,intermediate

DDo6 0.9 100.0 | 100.0 | 100.0 [ 100.0 | 98.0 94.0 89.2 9.0 55.3 28.1 27.1 13.0 | 2547 | 26.3 1312 n 1.19 S .
plasticity,slightly moist.

Dark Grey,loose,CLAY intermediate

DD7 0.5 100.0 | 100.0 | 100.0 | 100.0 | 98.2 | 92.1 86.6 19.6 | 482 | 248 | 234 | 11.5 | 2155 | 23.6 | 1495 12 |1.18 L .
plasticity,slighly moist

Reddish Brown ,loose, CLAY ,intermediate

DD 8 0.9 100.0 | 100.0 | 100.0 | 98.3 95.9 92.9 89.4 10.1 57.4 28.4 29.0 | 141 | 2694 | 28.1 1287 1 1.23 S .
plasticity,slightly moist.

Reddish Brown ,loose, CLAY ,intermediate

DD Y 1.1 100.0 | 10Q.0 | 100.0 | 100.0 | 97.9 92.3 86.8 14.4 57.0 | 28.3 28.6 | 13.8 | 2640 . .
plasticity,slightly moist

. Reddish Brown ,loose, CLAY ,intermediate
DD 10 1.0 100.0 | 100.0 [ 100.0 | 100.0 98.0 93.7 88.3 10.2 56.8 30.1 29.4 14.5 | 2755 |a? - . .
_— plasticity,slightly moist
= s
- i 3 -.
=m A E JEX=
The results contained herein apply only to the particular sample(s) tested whose sample submission form serial number is herein quoted, aniato?;-#é‘é_‘ ifiC tests carsied out:Eg detailed in this test report. No extract,
abridgement or abstraction from a Test Report may be published or used to advertise a product without the written consent of the Managing':'D'ir" APE& PROJECTS _LHV@D.dzhundelivered, please return to the
address written above s Fr AL TPy \ Y ~
s, T8 BoarD OF W
fjr LAY H.Fl L )
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Dark Grey,loose,CLAY intermediate

DD 11 1.0 100.0 | 100.0 | 100.0 [ 99.3 97.4 94.5 88.5 25.0 46.1 23.0 23.0 | 11.4 | 2174 | 352 1133 6 1.17 LT .
plasticity,slighly moist

Dark Brown,loose,CLAY intermediate
DD12 | 0.95 | 100.0 | 100.0 | 100.0 | 100.0 | 98.2 94.1 89.7 1.8 54.9 25.3 29.6 | 145 | 2785 | 19.8 1322 8 1.24 L L
plasticity,slightly moist,with some tuff

Reddish Brown ,loose, CLAY intermediate

DD 13 1.0 100.0 | 100.0 | 100.0 [ 100.0 | 98.2 | 94.6 88.7 2.4 55.6 | 27.2 | 28.4 | 142 | 2687 | 20.4 | 1328 8 1.20 S .
plasticity,slightly moist.

Dark Brown,loose,CLAY ,intermediate
DD 14 1.1 100.0 | 100.0 | 100.0 [ 100.0 | 97.8 92.5 88.2 2.1 52.1 24.8 27.3 13.4 | 2525 | 20.1 1310 8 1.18 .. . . .
plasticity,slightly moist,with some tuff

Dark Grey,loose,CLAY intermediate
DD 15 1.0 100.0 | 100.0 | 100.0 | 99.3 97.5 94.4 89.7 10.0 45.5 22.0 23.4 11.4 | 2209 | 32.0 1203 7 1.15 L .
plasticity,slighly moist

Dark Brown,loose,CLLAY ,intermediate
DD 16 1.0 100.0 | 98.4 | 92.9 88.3 86.0 75.7 66.1 3.6 48.2 | 224 | 25.8 | 12.8 [ 1953 | 19.5 1407 12 1.16 L L
plasticity,slightly moist,with some tuff

Reddish Brown ,loose, CLAY intermediate

DD 17 1.0 100.0 | 100.0 | 100.0 | 100.0 | 98.2 | 93.7 89.2 5.5 56.0 [ 27.3 | 28.6 | 142 | 2680 | 27.5 [ 1276 10 1.19 I .
plasticity,slightly moist.

Dark Grey,loose, CLAY intermediate

DD 18 1.0 100.0 | 100.0 | 100.0 [ 99.6 97.5 94.2 89.5 18.0 46.4 23.6 22.8 | 11.0 | 2148 [ 36.1 1120 6 1.16 L .
plasticity,slighly moist

Dark Grey,loose,CLAY intermediate

DD 19 1.0 100.0 | 100.0 | 100.0 | 99.5 .| 97.6 94.5 90.6 12.2 46.5 23.6 22.8 | 11.0 [ 2155 | 32.4 | 1224 7 1.18 LT .
plasticity,slighly moist

Reddish Brown ,loose, CLAY intermediate

DD 20 1.0 100.0 | 100.0 | 100.0 | 100.0 | 98.5 93.5 89.7 2.6 56.4 | 27.8 | 28.6 | 14.0 | 2674 | 20.6 | 1339 8 1.22 L .
plasticity,slightly moist.

1.'I.||l|| 1y

SUMMARY OF SOIL TEST RESULJS'  _ 1]
APEX PROJ ECTS LI MITED PROJECT: GEOTECHNICAL INVESTIGATIO&S\ECBI'RLE:EH;E M,]}:R'U* ,”}
BYPASS LINK ROADS G, L DATE: 29/4/2025
Specialists in Site Investigation, Quality Control and Material Testing ;

CLIENT:EGIS CONSULTANTS LIMITED

P.0. Box 10782-00100, Tel/Fax: 3871985 NAIROBI SHEET No.2025/01

'.PLH C-". ‘F\ﬁ' G{R \‘
The results contained herein apply only to the particular sample(s) tested whose sample submission form serial number is herein quoted, and to the speci'f'lfp;dsr:rarni qdl\as detailed in this test report. No extract,
abridgement or abstraction from a Test Report may be published or used to advertise a product without the written consent of the Managing Director, APEX P CITé IMITED. If undelivered, please return to the
address written above
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SUMMARY SHEET PRELIMINARY DESIGN

Trial Pit Depth Particle Size Distribution Atterberg Limit: Compaction CBR (100%) Remark

a a a
No. ep e Size Distributio erberg S ompactio MDD e s

. . . 4-Day
% Passing Sieve Size (mm) NMC | LL PL PI LS PM | OMC | MDD Soak Swell
oa
m 20 10 5 2 1.18 0.425 | 0.075 % % % % % % kg/ m’ % %
Reddish Brown

PD1 1.1 100.0 | 100.0 | 100.0 | 97.0 | 88.3 79.6 74.4 114 | 46.8 | 21.2 | 25.6 12.9 | 2038 | 30.7 1312 9 0.85 |,loose,CLAY,intermediate
plasticity,slightly moist

Reddish Brown

PD 2 1.0 100.0 | 100.0 | 100.0 | 96.8 | 88.2 | 80.0 75.2 10.9 | 475 | 21.8 | 25.7 [ 129 | 2056 | 31.8 1333 10 0.76 |,loose,CLAY intermediate
plasticity,slightly moist

Reddish Brown
PD 3 1.1 100.0 | 100.0 | 100.0 | 96.8 | 87.3 | 79.8 74.6 9.5 46.2 | 20.8 | 254 | 11.9 | 2025 | 32.4 1324 9 0.80 |,loose,CLAY ,intermediate
plasticity,slightly moist

Reddish Brown
PD 4 1.1 100.0 | 100.0 | 100.0 | 98.6 | 93.6 | 86.7 78.2 9.6 49.6 | 21.4 | 28.1 13.2 | 2437 | 26.2 1307 10 0.90 |,loose,CLAY ,intermediate
plasticity,slightly moist
- Reddish Brown
PD 5 1.2 100.0 | 100.0 | 100.0 | 96.7 | 87.6 | 80.0 75.2 12.0 | 475 | 21.8 | 25.7 [ 12.9 | 2056 | 31.6 1303 9 0.80 |,loose,CLAY intermediate
plasticity,slightly moist
Reddish Brown
PD 8 0.8 100.0 | 100.0 | 100.0 | 100.0 | 96.8 | 86.3 79.4 9.6 543 | 24.1 | 30.2 [ 14.9 | 2606 | 32.9 1279 8 0.91 |,loose,CLAY intermediate
plasticity,slightly moist
) Reddish Brown
PD 9 1.1 100.0 | 160.0 [100.0 | 98.8 | 96.2 | 86.1 77.2 20.5 | 53.4 [ 258 | 27.4 | 12.9 | 2360 32.5\\\5&2]6_'_'” 5/, | 0.94 [loose,CLAY,intermediate
\\\ DRC GE r m ;”, plasticity,slightly moist
M T L T r"J 7,
L ol LICENER ™ % % |Reddish Brown
PD 10 1.1 100.0 | 100.0 [100.0 | 96.8 | 94.9 | 88.4 74.7 18.1 | 475 | 213 | 262 | 129 | 23164 _'51'1 "12’59- T 1M E 11:}_9‘5- Joose,CLAY intermediate
Eh - ' i .. - E plasticity,slightly moist
— I.- - e
-

F . = [ - =
The results contained herein apply only to the particular sample(s) tested whose sample submission form serial number is herein quoted, andTe t&%pgmm a{i—emled in this test report. No extract,
abridgement or abstraction from a Test Report may be published or used to advertise a product without the written consent of the Managing D""jecfef“AREX ﬁRGJEGJ'S LINHT@?If wndelivered, please return to the

address written above f’., -2‘ -'-. . F\ ﬁfg
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Reddish Brown
PD 11 1.0 | 100.0 | 100.0 | 100.0 | 100.0 | 96.8 | 86.4 | 79.4 | 11.9 | 543 | 241 | 302 | 142 | 2608 | 34.0 | 1291 8 0.91 |loose,CLAY intermediate
plasticity,slightly moist.
Reddish Brown
PD 13 1.0 | 100.0 | 100.0 | 97.4 | 96.1 | 94.5 | 90.0 | 80.3 | 84 | 479 | 212 | 26.7 | 13.6 | 2404 | 28.4 | 1280 8 0.86 | loose,CLAY intermediate
plasticity,slightly moist
Reddish
D14 | 12 | 1000|1000 |100.0] 958 | 908 | 83.0 | 743 | 105 | 502 | 224 | 277 | 130 | 2300 | 201 | 1206 | 10 | 078 [Prowmloose,CLAY,interme
diate plasticity,slightly
moist,with occassional tuff
Reddish
PD 15 1.2 1100.0 | 100.0 {100.0 | 96.1 | 90.6 | 83.9 | 741 | 113 | 477 | 226 | 272 | 13.7 | 2282 | 32.0 | 1308 | 1 0.80 |Browmloose,CLAY interme
diate plasticity,slightly
moist,with occassional tuff
Dark
PD16 | 12 | 1000|1000 [100.0]100.0] 968 | 89.0 | 814 | 126 | 506 | 224 | 282 | 136 | 2510 | 311 | 1200 | 10 | 086 [PrOWmlooseCLAY interme
diate plasticity,slightly
moist,with some tuff
Dark
Brown,loose,CLAY,i
PD17 | 1.1 |100.0 | 100.0 [100.0 [100.0| 97.5 | 893 | 81.8 | 144 | 496 | 219 | 277 | 13.0 | 2472 | 322 | 1296 9 0.84 [>roWnioose,LLAY, Interme
diate plasticity,slightly
moist,with some tuff
Dark
Brown,loose,CLAY,i
PD18 | 1.0 |100.0| 963 | 805 | 780 | 756 | 69.6 | 61.6 | 9.9 | 494 | 252 | 241 | 113 | 1681 | 32.6 | 1282 | 10 | 080 [>roVmieoseLLAY mterme
diate plasticity,slightly
moist,with some tuff
APEX PROJECTS LIMITED O TH O AT TV ESTIGATION
PROJECT: GEOTECHNICAL INVESTIGATIONS/IFOR THE
. ! MERU BYPASS LINK @.Anqm ; I?T ‘s DATE: 20/9/2024
Specialists in Site Investigation, Quality Control and Material Testing R‘~ ~ %' il 'r, /"f
e
F.0. Box 1078200100, Tel/Fax: 3871985 NAIROBI CLIENT:EGIS CONSULTAﬁ‘Es LIMITED " % SHEET No.2024/01
I = ST S ol L) v T e
= ; TEN n:‘:__' , -
22! L&/"& foxz
The results contained herein apply only to the particular sample(s) tested whose sample submission form serial number is herein quoted, and to the sEEcmc arried out, as- deﬁhled in this test report. No extract,
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GRADING AND ATTERBERG TEST RESULTS DETAILED DESIGN
TRIAL PIT NO. (DD 1)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN ROADS
Depth Location: DD1 Test Date: 24/04/2025
GRADING PARTICLE SIZE DISTRIBUTION Tested By:  Austine
TEST METHOD : BS 1377:Part 2
Wt. of Dry Sample 482.8|g | | |
g
i 2 PARTICLE SIZE DISTRIBUTION
% Retained g 100.0 = —» . s 0 RS
o | mass(g) = o]
75 100.0 %00 a
50 100.0 v
37.5 100.0 800
28 100.0 ’
20 100.0
14 100.0 700
10 100.0
6.3 100.0 60.0
5 100.0 on
2.36 100.0 £ 500
1.18 7.9 98.4 5
0.0 12.6 95.8 :'e
0.425 8.0 94.1 400
0.3 9.9 92.0
0.21 10.0 90.0 30.0
0.150 13.0 87.3
0.075 1.4 87.0 200
10.0
0.0 -
0.001 0.01 0.1 Particle Size (mm)l 10
% CLAY % SILT % SAND % GRAVEL BOULDERS
D10 Total |Fine Medium CoarscTotal  {Fine Medium Coarse Total |Fine Medium Coarse Total Total
D30 5.1 3.7 4.2 13.0
D60 CLAY Slightly sandy
ATTERBERG LIMITS NMC CLAY ACTIVITY (%)
1L PL PI
PENETRATION 16 18 20 22 28.5 28.5 28.5 LINEAR SHRINKAGE
M. C % 53.2 | 55.0 | 57.1 59.0 28.5 FROM LAB. | 14.0 |
700 CALCULATED | 134 lwieh 4 pasing 0.425 sieve of:94.1
60.0 80
—— 70 CE
50.0
60
X 400 50 cV
z 2 L. cE
g 300 =
£ $ S wmv
S 200 3 T |7
I £ 2 —
£ 100 £ 1 /C!-r—/,gi ek
S 2 ST M
S o0 B o : ; n.__ : : : :
10 12 14 16 18 20 22 24 26 28 30 = 0 10 20 30 40 50 60 70 8 90 100
Penetration (mm) [ Liquid Limits (LL) %
USCS DEDUCTIONS
KEY TO LABORATORY CLASSIFICATION CRITERIA
2 2 .
LS.vL Cy= Da Greater than 4 | Cc= D3 Berween 1 and 6w Cy= Da Greater than 4 | Cc= Ds Between 1
Dy Dyo|xDgo 3 Dy Dyo|xDygo and 3
SP_ iNot meeting all gradation requirements for SW GP_Not meeting all gradation requirements for GW
Atterberg limits below "A" Atterberg limits below "A" Line |  Above "A" Li sith P.1
SM e Limits plotting in shaded zone with GM ¢ ove fne wit
Line or P.I. Less than 4 or P.I. Less than 4 Between 4 and 7 are
- P.I Between 4 and 7 are bordetline L . . .
Atterberg limits above "A" iy Atterbetg limits above "A" Line | borderline cases requiring
sC . cases requiring use of dual symbols. GC
Line or P.I. greater than 7 . or P.I. greater than 7 use of dual symbols.
USCS CLASSIFIED SOIL CH Cy Cc [ USCS POSSIBLE CLASSIFICATION
DESCRIPTION: 1 CH
\ \ vl { " Plasticity Modulus | 2683
7
KEY \\‘ ,.\ROGE 7- 7,
CC= Loefﬁclen&%{ (‘@ te lewnwg CU— .ﬂ_pefﬁ{lpm of Uniformity MC= Moisture content PL= Plastic Limit LL= Liquid Limit
NMC = Natura,[NolsturS' Lon[ent PII Plﬁq,c Iﬂﬁe\
. | T ol — W d i
T P
-. L U I
e Co L N SUL T \{ " 2_‘ =

The results contalnedﬁer in apply only ‘fd %?fepértlcular sa'mﬂe(s) tested whose sample submission form serial number is herein quoted,
and to the specific tests €tailed insthis t,eii refort. No extract, abridgement or abstraction from a Test Report may be
published or used to ad'v e wr mnsent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
please return to the a(ﬁfeggwr' Ve s 444y, v,r g
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TRIAL PIT NO. (DD 2)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN ROADS

Depth Location: DD2 Test Date: 24/04/2025
GRADING PARTICLE SIZE DISTRIBUTION Tested By:  Austine

TEST METHOD : BS 1377:Part 2

Wt. of Dry Sample 604.5[g [ [ [
&
2 | Retained 2 PARTICLE SIZE DISTRIBUTION R R R
3 & 1000 Te—T% *> »> T
22 mass(g) N »/.,Ar“"
75 100.0 %0 o]
50 100.0
37.5 100.0 80,0
28 100.0 ’
20 100.0
14 100.0 700
10 100.0
6.3 100.0 60.0
5 100.0 o
2.36 100.0 Z 50.0
r18] 120 | 980 g
0.6 11.1 96.2 ;
0.425 7.0 95.0 400
0.3 13.0 92.9
0.21 10.0 91.2 30.0
0.150 9.0 89.7
0.075 8. 88.4 200
10.0
0.0 ———
0.001 0.01 0.1 Particle Size (mm)l 10 100
% CLAY |% SILT % SAND % GRAVEL BOULDERS
D10 Total {Fine Medium Coarse¢ Total  {Fine Medium Coarse Total |Fine Medium Coarse Total Total
D30 4.5 3.3 3.8 11.6
D60 CLAY Slightly sandy
ATTERBERG LIMITS NMC CLAY ACTIVITY (%)
LL PL PI |
PENETRATION 16 18 20 22 28.7 28.7 28.7 LINEAR SHRINKAGE
M. C % 53.2 55.3 57.4 59.4 28.7 FROM LAB. | 14.2 |
700 CALCULATED | 13.5 Twith o4 passine 0.425 sieve of: 95.0
60.0 8
—— 70 CE
50.0
60
R 400 50 cv
£ 300 L CE
S 200 3 _~a |
I £ 2 —
g 10 £ 10 /Cl.?,/’ﬁ; ek
] s sc:m7m
S o0 2 0 . : iL.__ : : : :
10 12 14 16 18 20 22 24 26 28 30 = 0 10 20 30 40 50 60 70 80 90 100
Penetration (mm) L Liquid Limits (LL) %
USCS DEDUCTIONS
KEY TO LABORATORY CLASSIFICATION CRITERIA
2 2
I»—vs-vvw- Cy= Dg Greater than 4 | Cc= D3 coween 1 and oW Cy= Dg Greater than 4 | Cc= D coween
Dy Dy|xDygo 3 Dy, Dyo/xDgy and 3
SP  iNot meeting all gradation requirements for SW GP_Not meeting all gradation requirements for GW
Atterberg limits below "A" Atterberg limits below "A" Line re "A" Li i
SM Li 5 > N Limits plotting in shaded zone with GM g” Above "A" Line with P.I.
.ine or P.I Less than 4 or P.I. Less than 4 Between 4 and 7 are
T P.1. Between 4 and 7 are borderline T ) ) o
Atterberg limits above "A" .. Atterberg limits above "A" Line | borderline cases requiring
sC . cases requiring use of dual symbols. GC
Line ot P.1. greater than 7 . or P.I. greater than 7 use of dual symbols.
'USCS CLASSIFIED SOIL CH Cy Cc l USCS POSSIBLE CLASSIFICATION
DESCRIPTION: i CH

CC=
NMC =

Plasticity Modulus | 2723

KEY

Cocfficient of Curvature |

Natural Moisturg Cphﬁéﬂ‘
"

1 ,CU= Coefficient of Uniformity MC= Moisture content PL= Plastic Limit LL= Liquid Limit

D -

- Ly s r"‘\-ﬂ‘-uNC‘

. ENGI o 5
The results contained Jerein apply onh‘}‘fd %h%tpérticular s%nﬂe(s) tested whose sample submission form serial number is herein quoted,

published or used to aev ea
please return to the a(ﬁfeggwr'

€tailed injthis t:eii report. No extract, abridgement or abstraction from a Test Report may be
1 eonsent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
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PROJECTS

A.S.KJAMUHURI SHOWGROUND
P.O. BOX 10782-00100, NAIROBI KENYA
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TRIAL PIT NO. (DD 3)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATION FOR THE MERU TOWN ROADS
Depth Location: DD3 Test Date: 24/4/2025
GRADING PARTICLE SIZE DISTRIBUTION Tested By: Ben
TEST METHOD : BS 1377:Part 2
Wt. of Dty Sample 583'5 | | |
&
2 | Retained E 100 PARTICLE SIZE DISTRIBUTION R R
[ - >
22 mass(g) N /'
£ L4
7 100.0 90.0
50 100.0 //
37.5 100.0 80.0 =
28 100.0 .//‘"
20 100.0 700
14 100.0 : o
10 100.0 |
6.3 16.0 97.3 60.0
5 28.0 92.5 o
2.36 33.0 86.8 G 50.0
1.18 23.0 82.8 ﬁ
0.6 30.0 77.7
0425 20,0 743 3 100
0.3 16.0 71.5
0.21 20.0 68.1 300
0.150 16.0 65.4
0.075 9 63.8 20.0
10.0
0.0 -
0.001 0.01 0.1 particle Size (mm)1 10 100
% CLAY % SILT % SAND % GRAVEL BOULDERS
D10 Total {Fine Medium Coarsc¢ Total  {Fine Medium Coarse Total |Fine Medium Coarse Total Total
D30 7.7 6.2 9.1 23.0{ 10.5 2.7 13.2
D60 CLAY very sandy Slightly gravelly
ATTERBERG LIMITS NMC ICLAY ACTIVITY (%),
LL PL PI '
PENETRATION 16 18 20 22 22.4 22.4 25.4 LINEAR SHRINKAGE
M. C % 432 | 456 | 47.8 50.1 22.4 FROMLAB. | 12.7 |
600 CALCULATED | 1.9 [with %4 oassing 0.425 scve o743
80
50.0 ~
L 70 CE
— 40.0 60
X 50 CV B
£ 300 ] 2 —~ _——
£ = — _CE
g z A CH MV
o 200 : 30
‘; ° _~ca ®—
= £ 2 -
3 100 > _— _— MH
3 g 10 — Cl—=pny
<] 2 pi—
s 00 2 o
10 12 14 16 18 20 22 24 26 28 30 o 0 10 20 30 40 50 60 70 80 90 100
Penetration (mm) Liquid Limits (LL) %
USCS DEDUCTIONS
KEY TO LABORATORY CLASSIFICATION CRITERIA
2 2
Between 1 Between 1
I——ﬂ—‘ Cy= Ds Greater than 4 | Cc= Ds ctween 1 and W Cy= De Greater than4 | Cc= D3 crween
Dy Dy{xDygy 3 Dy Dy /xDygy and 3
SP_ iNot meeting all gradation requirements for SW GP _Not meeting all gradation requirements for GW
Atterberg limits below "A" Atterberg limits below "A" Line |  Above "A" Li sith P.L
SM Li & Limits plotting in shaded zone with GM s Above TAT Hne wit
ne or P.I. Less than 4 € or P.I. Less than 4 Between 4 and 7 are
T P.I. Between 4 and 7 are bordetline T N R L
Atterberg limits above "A" L. Atterberg limits above "A" Line | borderline cases requiring
SC i < cases requiring use of dual symbols. GC
Line or P.L greater than 7 ; or P.I greater than 7 use of dual symbols.
USCS CLASSIFIED SOIL CL Cy Cc I USCS POSSIBLE CLASSIFICATION
DESCRIPTION: 5 CL
Plasticity Modulus 1886
KEY
CC= Coefficient of Curvatuge y | | | jGU= Coefficient of Uniformity MC= Moisture content PL= Plastic Limit LL= Liquid Limit
NMC = Natural Moisturg Gofeénd ~ | PIE / Blastic Index
S oReeET—4 :
\\ ‘\) TLLEEY .' .‘4", //
\\ o i T
S & LICENSED ™. B %
. ) ([~ 1 * -
SS CONSULTING % B =

. ENGI o 5
The results contained Jerein apply onh‘}‘fd %h%tpérticular s%nﬂe(s) tested whose sample submission form serial number is herein quoted,

published or used to aev ea
please return to the a(ﬁfeggwr'

€tailed injthis t:eii report. No extract, abridgement or abstraction from a Test Report may be
1 eonsent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
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APEX

PROJECTS

A.S.KJAMUHURI SHOWGROUND
P.O. BOX 10782-00100, NAIROBI KENYA
Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (DD 4)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATION FOR THE MERU TOWN ROADS
Depth Location: DD4 Test Date: 24/4/2025
GRADING PARTICLE SIZE DISTRIBUTION Tested By: Ben
TEST METHOD : BS 1377:Part 2
Wt. of Dry Sample 621]g [ [ [
&
2 | Retained 2 PARTICLE SIZE DISTRIBUTION R 3
I & 100.0
2) mass(g) N
75 100.0 90.0
50 100.0 /
37.5 100.0 80.0
28 100.0 /
20 100.0 700 4
14 94.2 84.8 ’ o
10 71.4 73.3 v’
6.3 44.5 66.2 €0.0
5| 256 62.0 w 1"
2.36 37.8 56.0 G 50.0 — T
1.18 23.0 52.3 ﬁ |
0.6 13.9 50.0
0425 79 487 ® a0
0.3 5.8 47.8
0.21 52 47.0 300
0.150 3.8 46.4
0.075 3. 45.8 200
10.0
0.0 B
0.001 0.01 0.1 particle Size (mm)l 10 100
% CLAY |% SILT % SAND % GRAVEL BOULDERS
D10 Total {Fine Medium Coarse¢ Total  {Fine Medium Coarse Total |Fine Medium Coarse Total Total
D30 2.0 2.2 5.9 10.17 10.2 33.8 44.0
D60 CLAY Slightly sandy very gravelly
ATTERBERG LIMITS NMC CLAY ACTIVITY (%)
LL PL PI |
PENETRATION 16 18 20 22 20.4 20.4 25.8 LINEAR SHRINKAGE
M. C % 425 | 441 | 462 48.2 20.4 FROMLAB. | 129 |
60.0 CALCULATED | 12.1 Twith o4 pasine 0.425 sieve of: 48.7
80
50.0
/4>/ 0 CE
- 40.0 60
g S0 cv |
£ 300 ] ~
H = CH —_CE|
5 200 ¥ ] A"
® T asl—
3 100 = 4 _— MH
2 KT pe—— mi
2 oo 2 o SC—LEI=R.
10 12 14 16 18 20 22 24 26 28 30 o 0 10 20 30 40 50 60 70 80 90 100
Penetration (mm) Liquid Limits (LL) %
USCS DEDUCTIONS
KEY TO LABORATORY CLASSIFICATION CRITERIA
2 2
I»—vs-vvw- Cy= Dg Greater than 4 | Cc= D3 coween 1 and oW Cy= Dg Greater than 4 | Cc= D coween
Dy ijwa 3 Dy Dyy|xDgy and 3
SP  iNot meeting all gradation requirements for SW GP_Not meeting all gradation requirements for GW
Atterberg limits below "A" Atterberg limits below "A" Line re "A" Li i
SM . s B Limits plotting in shaded zone with GM g” Above "A" Line with P.I.
Line or P.I Less than 4 or P.I. Less than 4 Between 4 and 7 are
T P.1. Between 4 and 7 are borderline T ) ) o
Atterberg limits above "A" .. Atterberg limits above "A" Line | borderline cases requiring
sC . cases requiring use of dual symbols. GC
Line ot P.1. greater than 7 . or P.I. greater than 7 use of dual symbols.
'USCS CLASSIFIED SOIL CL Cy Cc l USCS POSSIBLE CLASSIFICATION
DESCRIPTION: i CL
Plasticity Modulus 1258
KEY
CC= Coefficient of Curvature , , ; , ,CU= Coefficient of Uniformity MC= Moisture content PL= Plastic Limit LL= Liquid Limit
NMC = Natural Moisturg Cphﬁéﬂ‘ LRLE 1’1?’-’ 4Plastic Index
N SROGEF 75
W30 N
N RTTLLET 2 T4
\\ o i T
w O LICENSED ™. ™ "
. 0 A *
:‘5 ONSULTING ™ %, 2

. ENGI o 5
The results contained Jerein apply onh‘}‘fd %h%tpérticular s%nﬂe(s) tested whose sample submission form serial number is herein quoted,

published or used to aev ea
please return to the a(ﬁfeggwr'

€tailed injthis t:eii report. No extract, abridgement or abstraction from a Test Report may be
1 eonsent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
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TRIAL PIT NO. (DD 5)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATION FOR THE MERU TOWN ROADS
Depth Location: DD5 Test Date: 24/4/2025
GRADING PARTICLE SIZE DISTRIBUTION Tested By: Ben
TEST METHOD : BS 1377:Part 2
Wt. of Dry Sample 177]g [ [ [
&
2 | Retained 2 PARTICLE SIZE DISTRIBUTION R 3
I & 100.0
22 mass(g) N | |14
75 100.0 %00 — 4
50 100.0
375 10010 w00 adl
28 100.0 /,/
22 1900.(? 700 ]
1 15.2 8.l : e
10 20.1 95.5 *
6.3 24.6 92.3 €0.0
5 21.9 89.5 o
2.36 46.1 83.5 @ 50.0
1.18 49.6 77.2 ﬁ
0.6 44.3 71.5
0425 204 6838 ® a0
0.3 18.3 66.5
0.21 12.1 64.9 300
0.150 10.2 63.6
0.075 2.7 63.3 200
10.0
0.0 B
0.001 0.01 0.1 particle Size (mm)l 10 100
% CLAY |% SILT % SAND % GRAVEL BOULDERS
D10 Total {Fine Medium Coarse¢ Total  {Fine Medium Coarse Total |Fine Medium Coarse Total Total
D30 3.2 50 121 20.3 8.8 7.7 16.5
D60 CLAY very sandy aravelly
ATTERBERG LIMITS NMC CLAY ACTIVITY (%)
LL PL PI |
PENETRATION 16 18 20 22 21.5 21.5 26.2 LINEAR SHRINKAGE
M. C % 43.5 45.5 47.7 49.8 21.5 FROM LAB. | 12.9 |
60.0 CALCULATED | 12.3 yith v passine 0,425 sieve of: 68.8
80
50.0
— 70 CE
- 40.0 60
g S0 cv |
£ 300 ] ~
H = CH —_CE|
s = | MV
S 200 3 30 .
2 3 a *l—
3 100 > 4 — MH
2 KT pe—— mi
2 2 . Sty
10 12 14 16 18 20 22 24 26 28 30 o 0 10 20 30 40 50 60 70 80 90 100
Penetration (mm) Liquid Limits (LL) %
USCS DEDUCTIONS
KEY TO LABORATORY CLASSIFICATION CRITERIA
2 2
I»—vs-vvw- Cy= Dg Greater than 4 | Cc= D3 coween 1 and oW Cy= Dg Greater than 4 | Cc= D coween
Dy ijwa 3 Dy Dyy|xDgy and 3
SP  iNot meeting all gradation requirements for SW GP_Not meeting all gradation requirements for GW
Atterberg limits below "A" Atterberg limits below "A" Line re "A" Li i
SM . 5 N Limits plotting in shaded zone with GM g” Above "A" Line with P.I.
Line or P.I Less than 4 or P.I. Less than 4 Between 4 and 7 are
T P.1. Between 4 and 7 are borderline T ) ) o
Atterberg limits above "A" .. Atterberg limits above "A" Line | borderline cases requiring
sC R cases requiring use of dual symbols. GC
Line ot P.1. greater than 7 . or P.I. greater than 7 use of dual symbols.
'USCS CLASSIFIED SOIL CL Cy Cc l USCS POSSIBLE CLASSIFICATION
DESCRIPTION: i CL
Plasticity Modulus 1803
KEY
CC= Coefficient of Curvature , , ; , ,CU= Coefficient of Uniformity MC= Moisture content PL= Plastic Limit LL= Liquid Limit
NMC = Natural Moisturg Cphﬁéﬂ‘ LRLE 1’1?’-’ 4Plastic Index
AL — 56F - v i ”/
W30 N
N RTTLLET 2 T4
> 2 . Vs e
w O LICENSED ™. % -
3 0 %%
S CONSULTING . 2 2

. ENGI o 5
The results contained Jerein apply onh‘}‘fd %h%tpérticular s%nﬂe(s) tested whose sample submission form serial number is herein quoted,

€tailed injthis t:eii report. No extract, abridgement or abstraction from a Test Report may be
1 eonsent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
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A.S.KJAMUHURI SHOWGROUND
P.O. BOX 10782-00100, NAIROBI KENYA
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TRIAL PIT NO. (DD 6)

. o ENGI
The results contained Jerein apply only to the

published or used to aev ea
please return to the a(ﬁfeggwr'

L)
lr_%ﬁrticula.r s%nﬂe(s) tested whose sample submission form serial number is herein quoted,
€tailed insthis t:eii refort. No extract, abridgement or abstraction from a Test Report may be
1 eonsent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
-

VE 5 s 4 4,, -

S
E410 /&~

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN ROADS
Depth Location: DD6 Test Date: 24/04/2025
GRADING PARTICLE SIZE DISTRIBUTION Tested By: Austine
TEST METHOD : BS 1377:Part 2
Wt. of Dry Sample 834z | | |
&
2 | Retained E 1000 PARTICLE SIZE DISTRIBUTION R R 3
1%} B I
7 | mass(g) = o111
75 100.0 %00 —]
50 100.0
37.5 100.0 80.0
28 100.0
20 100.0 ;
14 100.0 00
10 100.0
6.3 100.0 60.0
5 100.0 o
2.36 100.0 G 50.0
1.18 16.8 28.0 é
0.6 18.0 95.8
0425 1553 94.0 Ra00
0.3 14.6 92.2
0.21 12.0 90.8 300
0.150 8.0 89.8
0.075 5 89.2 20.0
10.0
0.0 A
0.001 0.01 0.1 Particle Size (mm)l 10 100
% CLAY % SILT % SAND % GRAVEL BOULDERS
D10 Total {Fine Medium Coatsc¢ Total  {Fine Medium Coatse Total |Fine Medium Coarse Total Total
D30 3.0 3.6 4.2 10.8
D60 CLAY Slightly sandy
ATTERBERG LIMITS NMC ICLAY ACTIVITY (%)
LL PL PI '
PENETRATION 16 18 20 22 28.1 28.1 27.1 LINEAR SHRINKAGE
M. C % 51.0 | 53.0 | 553 57.9 28.1 FROM LAB. | 13.0 |
700 CALCULATED | 12.7 Jiwith % passing 0.425 sieve o940 |
60.0 8 —
- 70 CE
_ 50.0 60
X 400 50 > cV
£ R CE
g 300 = 40 E—
2 g A CH MV
S 200 3 3 | &
g 2 2 - =
: o
K] 5 10 — Wi
s oo g o c— L
10 12 14 16 18 20 22 24 26 28 30 T 0 10 20 30 40 50 6 70 80 90 100
Penetration (mm) Liquid Limits (LL) % il
USCS DEDUCTIONS
KEY TO LABORATORY CLASSIFICATION CRITERIA
| 2 2
Between 1 Between 1
Sw Cy= D Greater than 4 | Cc= D3y coween 1 and oW Cy= De Greater than 4 | Cc= Dso crween
10 DyyxDgy 3 Dy DyyxDgy and 3
SP_ iNot meeting all gradation requirements for SW GP _Not meeting all gradation requirements for GW
Atterberg limits below "A" Atterberg limits below "A" Line |  Above "A" Li sith P.L
SM crhers Limits plotting in shaded zone with GM s Above TAT Hne wit
Line or P.I. Less than 4 € or P.I. Less than 4 Between 4 and 7 are
T P.L Between 4 and 7 are bordetline T N i .
sc Atterberg limits above "A" L Atterberg limits above "A" Line | borderline cases requiring
i < cases requiring use of dual symbols. GC
Line or P.L greater than 7 or P.I greater than 7 use of dual symbols.
USCS CLASSIFIED SOIL CH Cy Cc I USCS POSSIBLE CLASSIFICATION
DESCRIPTION: 5 CH
Plasticity Modulus | 2547
KEY
CC= Coefficient of Curvatuge y | | | jGU= Coefficient of Uniformity MC= Moisture content PL= Plastic Limit LL= Liquid Limit
NMC = Natural Moisturg Gpitén? ~ ~ * ' PIE / Plastic Index
\\‘ i) O‘-{O f L r r I/ H
\\ ‘\) TLLEEY .'if', //
\\ o i T
w O LICENSED ™. ™ "
. ONTI ) . -
:‘5 ONSULTING ™ %, 2

7
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A.S.K JAMUHURI SHOWGROUND
AP E: X P.O. BOX 10782-00100, NAIROBI KENYA
PROJECTS Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke
TRIAL PIT NO. (DD 7)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATION FOR THE MERU TOWN ROADS
Depth Location: DD7 Test Date: 24/4/2025
GRADING PARTICLE SIZE DISTRIBUTION Tested By: Ben
TEST METHOD : BS 1377:Part 2
Wt. of Dry Sample 543]g | | |
&
2 | Retained 4 PARTICLE SIZE DISTRIBUTION R R R 3
I & 100.0 I
n mass(g) N . |11
75 100.0 90.0
50 100.0 \El
37.5 100.0 80.0
8 100.0
20 100.0 ;
14 100.0 00
10 100.0
6.3 100.0 60.0
5 100.0 o
2.36 100.0 G 50.0
1.18 10.0 98.2 ﬁ
0.6 15.0 95.4
0425 180 92.1 3 100
0.3 7.0 90.8
0.21 7.0 89.5 300
0.150 11.0 87.5
0.075 5 86.6 20.0
10.0
0.0 -
0.001 0.01 0.1 particle Size (mm)1 10 100
% CLAY % SILT % SAND % GRAVEL BOULDERS
D10 Total {Fine Medium Coatsc¢ Total  {Fine Medium Coatse Total |Fine Medium Coarse Total Total
D30 42 46 46 134
D60 CLAY Slightly sandy
ATTERBERG LIMITS NMC ICLAY ACTIVITY (%),
LL PL PI '
PENETRATION 16 18 20 22 24.8 24.8 23.4 LINEAR SHRINKAGE
M. C % 440 | 461 | 482 50.4 24.8 FROMLAB. | 115 ]
60.0 CALCULATED | 1.0 Jwirh %4 oassing 0.425 sicve 0921
80
50.0 ~
. 70 CE
— 40.0 60
5 50 cv .
£ 300 X ~ — __CE
g T 40 A CH MV
o 200 : 30
:), b _~Cl o —
= £ 2 -
3 100 = e — MH
z LR R <Mt
S oo 2 o —
10 12 14 16 18 20 22 24 26 28 30 T o 10 20 30 40 50 60 70 8 90 100
Penetration (mm) Liquid Limits (LL) %
USCS DEDUCTIONS
KEY TO LABORATORY CLASSIFICATION CRITERIA
2 2
Between 1 Between 1
I——ﬂ—‘ Cy= Ds Greater than 4 | Cc= Ds ctween 1 and W Cy= De Greater than4 | Cc= D3 crween
Dy Dy{xDygy 3 Dy Dy /xDygy and 3
SP_ iNot meeting all gradation requirements for SW GP _Not meeting all gradation requirements for GW
Atterberg limits below "A" Atterberg limits below "A" Line |  Above "A" Li sith P.L
SM Li & Limits plotting in shaded zone with GM s Above TAT Hne wit
ne or P.I. Less than 4 € or P.I. Less than 4 Between 4 and 7 are
T P.L Between 4 and 7 are bordetline T N i .
Atterberg limits above "A" L. Atterberg limits above "A" Line | borderline cases requiring
SC i < cases requiring use of dual symbols. GC
Line or P.L greater than 7 ; or P.I greater than 7 use of dual symbols.
USCS CLASSIFIED SOIL CL Cy Cc I USCS POSSIBLE CLASSIFICATION
DESCRIPTION: 5 CL
Plasticity Modulus | 2155
KEY
CC= Coefficient of Curvatuge y | | | jGU= Coefficient of Uniformity MC= Moisture content PL= Plastic Limit LL= Liquid Limit
NMC = Natural Moisturg Gpitén? ~ ~ * ' PIE / Plastic Index
\\‘ i) O‘-{O f L r r I/ T
N ‘,) anatiag e
~ o i T
~ O LICENSED ™. ™% "~
S CONSULTING . 2 2

. ENGI o 5
The results contained Jerein apply onh‘}‘fd %?E_%érticular s%nﬂe(s) tested whose sample submission form serial number is herein quoted,
e €tailed insthis t:eii refort. No extract, abridgement or abstraction from a Test Report may be
published or used to aev ea 1 eonsent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
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A.S.K JAMUHURI SHOWGROUND
AP E: X P.O. BOX 10782-00100, NAIROBI KENYA
PROJECTS Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke
TRIAL PIT NO. (DD 8)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN ROADS
Depth Location: DDS$ Test Date: 24/04/2025
GRADING PARTICLE SIZE DISTRIBUTION Tested By: Austine
TEST METHOD : BS 1377:Part 2
Wt. of Dry Sample 7542 | | [
&
o | Retained Z PARTICLE SIZE DISTRIBUTION
5 & 100.0 r— * * —
7 | mass(g) = T |
75 100.0 90.0 ———
50 100.0
37.5 100. 80.0
28 100.0
20 100.0
14 100.0 700
10 100.0
6.3 100.0 60.0
5 100.0 on
2.36 13.0 98.3 G 500
1.18 17.7 95.9 S
0.6 14.6 94.0 e
0425 8.0 92.9 300
0.3 8.5 91.8
0.21 7.5 90.8 300
0.150 6.0 90.0
0.075 4. 89.4 200
100
0.0 +—-H
0.001 0.01 0.1 particle Size (mm)1 10 100
% CLAY |% SILT % SAND % GRAVEL BOULDERS
D10 Total {Fine Medium CoarscTotal  iFine Medium Coarse Total |{Fine Medium Coarse Total Total
D30 24 2.2 4.3 8.9 1.7 1.7
D60 CLAY
ATTERBERG LIMITS NMC ICLAY ACTIVITY (%)
LL PL PI
PENETRATION 16 18 20 22 28.4 28.4 29.0 LINEAR SHRINKAGE
M. C % 53.4 55.5 57.4 59.6 28.4 FROM LAB. I 14.1 I
700 CALCULATED | 13.6 Jisith % passine 0.425 sieve of: 929
60.0 80
— 70 CE
_ 50.0 60
X 400 50 Cc\Vv
= = - -
§ 300 z % CH MV — B
c -
o S 30
O 20.0 ]
g : L /‘N’IH
2 100 > ~ -
z £ 1w — Cl—"it
S 00 2 o g ViL
10 12 14 16 18 20 22 24 26 28 30 = 0 10 20 30 20 50 60 70 20 90 100
Penetration (mm) Liquid Limits (LL) %
USCS DEDUCTIONS
KEY TO LABORATORY CLASSIFICATION CRITERIA
2 2
le Cy= Dt Greater than 4 Cc= D3 Between 1 and g 6w Cy= D& Greater than 4 Ce= D Between 1
Dy Dyo|xDgo 3 Dy Dyo[xDgo and 3
SP  iNot meeting all gradation requirements for SW GP Not meeting all gradation requirements for GW
Atterberg limits below "A" Atterberg limits below "A" Line | Above "A" Li sith P.L
SM . s Limits plotting in shaded zone with GM s bove ine with T
Line or P.L Less than 4 or P.I. Less than 4 Between 4 and 7 are
T P.I. Between 4 and 7 are borderline T N X o
Atterberg limits above "A" L. Atterberg limits above "A" Line | borderline cases requiring
sC . cases requiring use of dual symbols. GC
Line or P.I. greater than 7 . or P.I. greater than 7 use of dual symbols.
'USCS CLASSIFIED SOIL CH Cy Cc l USCS POSSIBLE CLASSIFICATION
DESCRIPTION: 1 J(:u
Plasticity Modulus | 2695
KEY
CC= Coefficient of Curvatute y | § ;CU= Coefficient of Uniformity MC= Moistute content PL= Plastic Limit LL= Liquid Limit
NMC = Natural ) \Ioistura ciphtém‘ P pIE JPlastic Index
N ORCSE T 47 ’
O ST
oy o iy ok, g
> i’o B SICENSED ™ ‘Sv -
- . C‘ NS| L . 7 -
-~ LS =y I N -
hy NG INE R

The results contained Jerein apply onl
and to the specific tests ed out, a etalled inghis te efort. No extract, abridgement or abstraction from a Test Report may be
published or used to ad'v %mnsent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
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A.S.KJAMUHURI SHOWGROUND
P.O. BOX 10782-00100, NAIROBI KENYA
Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke
TRIAL PIT NO. (DD 9)

APEX

PROJECTS

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN ROADS
Depth Location: DD9Y Test Date: 24/04/2025
GRADING PARTICLE SIZE DISTRIBUTION Tested By: Austine
TEST METHOD : BS 1377:Part 2
Wt. of Dry Sample 482.8]g | | [
&
; 'z PARTICLE SIZE DISTRIBUTION
% Retained & 1000 o o N
%2) mass(g) N o | o171
75 100.0 90.0 —
50 100.0 ]
37.5 100. 80.0
28 100.0
20 100.0
14 100.0 700
10 100.0
6.3 100.0 €0.0
5 100.0 o
2.36 100.0 ‘@ 500
1.18 10.0 97.9 §
0.6 16.0 94.6
0425 110 923 R0
0.3 8.9 90.5
0.21 7.6 88.9 300
0.150 6.7 87.5
0.075 34 86.8 20.0
10.0
0.0 A
0.001 0.01 0.1 Particle Size (mm)1 10 100
% CLAY |% SILT % SAND % GRAVEL BOULDERS
D10 Total {Fine Medium CoarscTotal  iFine Medium Coarse Total |{Fine Medium Coarse Total Total
D30 3.7 4.1 5.4 13.2
D60 CLAY Slightly sandy
ATTERBERG LIMITS NMC ICLAY ACTIVITY (%)
LL PL PI
PENETRATION 16 18 20 22 28.3 28.3 28.6 LINEAR SHRINKAGE
M. C % 53.1 55.0 57.0 59.3 28.3 FROM LAB. I 13.8 I
700 CALCULATED | 13.4 Lwith % oasine 0.425 sieve 0923
60.0 8
—— 70 CE
50.0
- 60
X 400 50 Cc\V
= x ~ _——
§ 300 z CH MV — B
< -
o 3 30
S 200 4 0 i _a |-
e £
2 100 Z 5 el MH
© S ~—- LAl
S oo 2 o
10 12 14 16 18 20 22 24 26 28 30 o 0 10 20 30 20 50 60 70 20 90 100
Penetration (mm) Liquid Limits (LL) %
USCS DEDUCTIONS
KEY TO LABORATORY CLASSIFICATION CRITERIA
| 2 2
SwW Co= Dy Greater than 4 | Ce= D3 Between 1 and GW Cu= Dy Greater than 4 | Ce= D3y Between 1
Dy Dyo{xDgy 3 Dy Dyy[xDgy and 3
SP  iNot meeting all gradation requirements for SW GP Not meeting all gradation requirements for GW
Atterberg limits below "A" Atterberg limits below "A" Line | Above "A" Li sith P.L
SM . s Limits plotting in shaded zone with GM s bove ine with T
Line or P.L Less than 4 or P.I. Less than 4 Between 4 and 7 are
T P.I. Between 4 and 7 are borderline T N X o
Atterberg limits above "A" L. Atterberg limits above "A" Line | borderline cases requiring
sC . cases requiring use of dual symbols. GC
Line or P.I. greater than 7 ; or P.I. greater than 7 use of dual symbols.
'USCS CLASSIFIED SOIL CH Cy Cc l USCS POSSIBLE CLASSIFICATION
DESCRIPTION: 1 J(:u
Plasticity Modulus | 2645
KEY
CC= Coefficient of Curvatute y | § ;CU= Coefficient of Uniformity MC= Moistute content PL= Plastic Limit LL= Liquid Limit
NMC = Natural ) \Ioistura ciphtém‘ P pIE JPlastic Index
N ORCEET—7 !
N Qe Y,
oy o G Wt
S O LICENsE . S D
1 AA e i . -
¥ CL§=' TING ™, 7 =
E o
The results contained Jerein apply only to t ﬂrtlcular samﬂe(s) tested whose sample submission form serial number is herein quoted
and to the specific tests ed out, a

published or used to ad'v
please return to the a(ﬁfeg;’wr'

&tailed insthis teii refort. No extract, abridgement or abstraction from a Test Report may be
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mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

A.S.K JAMUHURI SHOWGROUND
AP E: X P.O. BOX 10782-00100, NAIROBI KENYA
PROJECTS Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke
TRIAL PIT NO. (DD 10)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN ROADS
Depth Location: DD10 Test Date: 24/04/2025
GRADING PARTICLE SIZE DISTRIBUTION Tested By: Austine
TEST METHOD : BS 1377:Part 2
Wt. of Dry Sample 5092 | | |
&
: 2 PARTICLE SIZE DISTRIBUTION
g Retained & 1000 R . . _
2 mass(g) N o111
75 00,0 %00 =t
50 100.0
37.5 100.0 80.0
8 100.0
20 100.0 ;
14 100.0 00
10 100.0
6.3 100.0 60.0
5 100.0 o
2.36 100.0 G 50.0
1.18 10.0 28.0 ﬁ
0.6 12.0 95.7
0425 102 93.7 3 100
0.3 9.2 91.9
0.21 7.0 90.5 300
0.150 6.6 89.2
0.075 4.6 88.3 20.0
10.0
0.0 -
0.001 0.01 0.1 particle Size (mm)1 10 100
% CLAY % SILT % SAND % GRAVEL BOULDERS
D10 Total {Fine Medium Coatsc¢ Total  {Fine Medium Coatse Total |Fine Medium Coarse Total Total
D30 3.6 3.8 4.3 11.7
D60 CLAY Slightly sandy
ATTERBERG LIMITS NMC ICLAY ACTIVITY (%),
LL PL PI '
PENETRATION 16 18 20 22 30.1 30.1 29.4 LINEAR SHRINKAGE
M. C % 361 | 546 | 56.8 42.0 30.1 FROMLAB. | 14.5 |
700 CALCULATED | 13.8 Jwith % oassing 0.425 scve 0937
60.0 & —
70 CE
_ 500 —— 60
® 400 . 50 cVv 4
§ 300 T A~ CH — 5
s X 30 s Mv
S 200 4 _~a L
= £ 20 -
1 - — MH
g0 £ 1 e Ty
<] 2 pi—
S o0 g o0
10 12 14 16 18 20 22 24 26 28 30 o 0 10 20 30 40 50 60 70 80 90 100
Penetration (mm) Liquid Limits (LL) %
USCS DEDUCTIONS
KEY TO LABORATORY CLASSIFICATION CRITERIA
2 2
Between 1 Between 1
I——ﬂ—‘ Cy= Ds Greater than 4 | Cc= Ds ctween 1 and W Cy= De Greater than4 | Cc= D3 crween
Dy Dy{xDygy 3 Dy Dy /xDygy and 3
SP_ iNot meeting all gradation requirements for SW GP _Not meeting all gradation requirements for GW
Atterberg limits below "A" Atterberg limits below "A" Line |  Above "A" Li sith P.L
SM crhers Limits plotting in shaded zone with GM s Above TAT Hne wit
Line or P.I. Less than 4 € or P.I. Less than 4 Between 4 and 7 are
T P.I. Between 4 and 7 are bordetline T N R L
Atterberg limits above "A" L. Atterberg limits above "A" Line | borderline cases requiring
SC i < cases requiring use of dual symbols. GC
Line or P.L greater than 7 ; or P.I greater than 7 use of dual symbols.
USCS CLASSIFIED SOIL CH Cy Cc I USCS POSSIBLE CLASSIFICATION
DESCRIPTION: 5 CH
Plasticity Modulus | 2750
KEY
CC= Coefficient of Curvatuge y | | | jGU= Coefficient of Uniformity MC= Moisture content PL= Plastic Limit LL= Liquid Limit
NMC = Natural Moisturg Gofeénd ~ | PIE / Blastic Index
\\‘ i) O‘-{O f L r r I/ T
S F a7,
~ o i T
w O LICENSED ™. % -
. ONG A *
S22 CONSULTING ~ 2 2
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The results contained Jerein apply onh‘}‘fd %?Etpérticular s%nﬂe(s) tested whose sample submission form serial number is herein quoted,

€tailed injthis t:eii report. No extract, abridgement or abstraction from a Test Report may be
1 eonsent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
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mailto:info@apexprojects.co.ke

A.S.KJAMUHURI SHOWGROUND
P.O. BOX 10782-00100, NAIROBI KENYA

APEX

PROJECTS

Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (DD 11)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN ROADS
Depth Location: DD11 Test Date: 24/04/2025
GRADING PARTICLE SIZE DISTRIBUTION Tested By: Austine
TEST METHOD : BS 1377:Part 2
Wt. of Dry Sample 899[2 | | |
&
2 | Retained 4 PARTICLE SIZE DISTRIBUTION R R ~
I & 100.0 Ce—
2] mass(g) N pus | HH
75 100.0 90.0 g ———
50 100.0
37.5 100.0 80.0
28 100.0
20 100.0 ;
14 100.0 00
10 100.0
6.3 100.0 60.0
5 100.0 o
2.36 6.3 99.3 G 50.0
1.18 16.9 97.4 ﬁ
0.6 15.0 95.8
0425 108 94,5 3 100
0.3 11.7 93.2
0.21 15.3 91.5 300
0.150 12.6 90.1
0.075 14.4 88.5 20.0
10.0
0.0 -
0.001 0.01 0.1 particle Size (mm)l 10 100
% CLAY % SILT % SAND % GRAVEL BOULDERS
D10 Total {Fine Medium Coarsc¢ Total  {Fine Medium Coarse Total |Fine Medium Coarse Total Total
D30 4.7 2.5 3.5 10.8 0.7 0.7
D60 CLAY Slightly sandy
ATTERBERG LIMITS NMC ICLAY ACTIVITY (%),
LL PL PI '
PENETRATION 16 18 20 22 23.0 23.0 23.0 LINEAR SHRINKAGE
M. C % 42.0 | 44.0 | 46.1 48.0 23.0 FROM LAB. | 11.4 |
600 CALCULATED | 108 Jwith 2 oassing 0.425 scvc o945
80
50.0 7 ~
— CE
__ 400 —1 60
5 50 cv .
£ 300 8 —~
£ . e —  CE|
S 200 % 3 Mv
% b " Cle |—
= £ 2 -
3 100 > _— _— MH
2 £ 10 — c MI
] = pl—
2 00 g o0 v
10 12 14 16 18 20 22 24 26 28 30 T o 10 20 30 40 50 60 70 8 90 100
Penetration (mm) Liquid Limits (LL) %
USCS DEDUCTIONS
KEY TO LABORATORY CLASSIFICATION CRITERIA
2 2
Between 1 Between 1
I——ﬂ—‘ Cy= Ds Greater than 4 | Cc= Ds ctween 1 and W Cy= De Greater than4 | Cc= D3 crween
10 Dy{xDygy 3 Dy Dy /xDygy and 3
SP_ iNot meeting all gradation requirements for SW GP _Not meeting all gradation requirements for GW
Atterberg limits below "A" Atterberg limits below "A" Line |  Above "A" Li sith P.L
SM crhers Limits plotting in shaded zone with GM s Above TAT Hne wit
Line or P.I. Less than 4 € or P.I. Less than 4 Between 4 and 7 are
T P.L Between 4 and 7 are bordetline T N i .
Atterberg limits above "A" L. Atterberg limits above "A" Line | borderline cases requiring
SC i < cases requiring use of dual symbols. GC
Line or P.L greater than 7 ; or P.I greater than 7 use of dual symbols.
USCS CLASSIFIED SOIL CL Cy Cc I USCS POSSIBLE CLASSIFICATION
DESCRIPTION: 5 CL
Plasticity Modulus | 2179
KEY
CC= Coefficient of Curvatuge y | | | jGU= Coefficient of Uniformity MC= Moisture content PL= Plastic Limit LL= Liquid Limit
NMC = Natural Moisturg Gofeénd ~ | PIE / Blastic Index
S oReeET—4 :
\\ ‘\) TLLEEY .'if', //
\\ S i T
~ O LICENSED ™. ™% "~
-?,j' CONSULTING % % 2

L)
lr_%ﬁrticula.r s%nﬂe(s) tested whose sample submission form serial number is herein quoted,
€tailed insthis t:eii refort. No extract, abridgement or abstraction from a Test Report may be
1 eonsent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
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mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

A.S.KJAMUHURI SHOWGROUND
P.O. BOX 10782-00100, NAIROBI KENYA

APEX

PROJECTS

Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (DD 12)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATION FOR THE MERU TOWN ROADS
Depth Location: DD12 Test Date: 24/4/2025
GRADING PARTICLE SIZE DISTRIBUTION Tested By: Ben
TEST METHOD : BS 1377:Part 2
Wt. of Dry Sample 340[g | | |
&
2 | Retained E 100 PARTICLE SIZE DISTRIBUTION R R R ~
] ~ - =
A | mass(e) < L H
7 100.0 90.0 ——]
50 100.0
37.5 100.0 80.0
28 100.0
20 100.0 ;
14 100.0 00
10 100.0
6.3 100.0 60.0
5 100.0 o
2.36 100.0 G 50.0
1.18 6.0 98.2 ﬁ
0.6 4.0 97.1
0425 100 941 Ha00
0.3 5.0 92.6
0.21 3.0 91.8 300
0.150 6.0 90.0
0.075 1 89.7 20.0
10.0
0.0 -
0.001 0.01 0.1 particle Size (mm)l 10 100
% CLAY % SILT % SAND % GRAVEL BOULDERS
D10 Total {Fine Medium Coatsc¢ Total  {Fine Medium Coatse Total |Fine Medium Coarse Total Total
D30 2.9 4.4 2.9 10.3
D60 CLAY Slightly sandy
ATTERBERG LIMITS NMC CLAY ACTIVITY (%)
LL PL PI '
PENETRATION 16 18 20 22 25.3 25.3 29.6 LINEAR SHRINKAGE
M. C % 503 | 527 | 549 57.2 253 FROMLAB. | 14.5 |
700 CALCULATED | 13.9 [with %4 oassing 0.425 sicve 0941
80
60.0 —
— — 70 CE
50.0
. 60
X 400 50 cv 4
= N ~ _—
§ 300 T A~ CH — 5
8 200 E 30 ° MV
o g
] Z o T e
2 100 ‘E 10 — ~c “Mi
] = pl—
s 00 2 o
10 12 14 16 18 20 22 24 26 28 30 T o 10 20 30 40 50 60 70 8 90 100
Penetration (mm) Liquid Limits (LL) %
USCS DEDUCTIONS
KEY TO LABORATORY CLASSIFICATION CRITERIA
2 2
Between 1 Between 1
I——ﬂ—‘ Cy= Ds Greater than 4 | Cc= Ds ctween 1 and W Cy= De Greater than4 | Cc= D3 crween
10 DyyxDgy 3 Dy DyyxDgy and 3
SP_ iNot meeting all gradation requirements for SW GP _Not meeting all gradation requirements for GW
Atterberg limits below "A" Atterberg limits below "A" Line |  Above "A" Li sith P.L
SM crhers Limits plotting in shaded zone with GM s Above TAT Hne wit
Line or P.I. Less than 4 € or P.I. Less than 4 Between 4 and 7 are
T P.L Between 4 and 7 are bordetline T N i .
Atterberg limits above "A" L. Atterberg limits above "A" Line | borderline cases requiring
SC i < cases requiring use of dual symbols. GC
Line or P.L greater than 7 ; or P.I greater than 7 use of dual symbols.
USCS CLASSIFIED SOIL CH Cy Cc I USCS POSSIBLE CLASSIFICATION
DESCRIPTION: 5 CH
Plasticity Modulus | 2786
KEY
CC= Coefficient of Curvatuge y | | | jGU= Coefficient of Uniformity MC= Moisture content PL= Plastic Limit LL= Liquid Limit
NMC = Natural Moisturg Gpitén? ~ ~ * ' PIE / Plastic Index
\\‘ i) O‘-{O f L r r I/ H
\\ ‘\) ‘__.--.,.'.‘4", //
\\ o i T
~ O k'uEw“"'\E: b P
:5 ONSULTING ™ %, 2

L)
lr_%ﬁrticula.r s%nﬂe(s) tested whose sample submission form serial number is herein quoted,
€tailed insthis t:eii refort. No extract, abridgement or abstraction from a Test Report may be
1 eonsent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
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A.S.KJAMUHURI SHOWGROUND
A_P EX P.O. BOX 10782-00100, NAIROBI KENYA
PROJETCTS Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (DD 13)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATION FOR THE MERU TOWN ROADS
Depth Location: DD13 Test Date: 24/4/2025
GRADING PARTICLE SIZE DISTRIBUTION Tested By: Ben
TEST METHOD : BS 1377:Part 2
Wt. of Dry Sample 710[g | [ [
&
H 2 PARTICLE SIZE DISTRIBUTION
E Retained g 1000 - R N R _
2 mass(g) S KV*‘*’_
75 100.0 90.0 ot -—*
50 100.0
37.5 100.0 80.0
28 100.0
20 100.0
14 100.0 700
10 100.0
6.3 100.0 60.0
5 100.0 o
2.36 100.0 ‘G 50.0
1.18 12.8 98.2 ﬁ
0.6 11.4 96.6
0425 142 94.6 400
0.3 121 92.9
0.21 9.9 91.5 300
0.150 12.1 89.8
0.075 7.8 88.7 200
100
0.0 B
0.001 0.01 0.1 particle Size (mm)l 10 100
% CLAY |% SILT % SAND % GRAVEL BOULDERS
D10 Total |Fine Medium' Coars¢Total  {Fine Medium Coarse Total |Fine Medium Coarse Total Total
D30 4.2 3.7 3.4 11.3
D60 CLAY Slightly sandy
ATTERBERG LIMITS NMC CLAY ACTIVITY (%)
LL PL PI
PENETRATION 16 18 20 22 27.2 27.2 28.4 LINEAR SHRINKAGE
M. C % 51.0 | 534 | 55.6 57.9 27.2 FROM LAB. I 14.2 |
70.0 CALCULATED | 13.3 wich % passine 0425 sieve of: 94.6
80
60.0 ——
— 70 CE
_ 50.0 60
X 400 50 cV |
= ® ~ _—
£ 300 T 4 CH W*JL
€ s
S 200 E 30 _- | >
g £ 20 —
2 100 > e - MH
‘3 =R p— mi
] 2 — L
S 00 @ 0 v
10 12 14 16 18 20 22 24 26 28 30 T 0 10 20 30 40 s0 6 70 80 90 100
Penetration (mm) Liquid Limits (LL) %
USCS DEDUCTIONS
KEY TO LABORATORY CLASSIFICATION CRITERIA
2 2
Between 1 Between 1
I——S\W—‘ Cy= Dg Greater than 4 | Cc= Dy ctween 1 and A Cy= Dg Greater than4 | Cc= D crween
Dy Dyo|xDgy 3 Dy, Dyo|xDey and 3
SP_ iNot meeting all gradation requirements for SW GP_Not meeting all gradation requirements for GW
Atterberg limits below "A" Atterberg limits below "A" Line ve "A" Line wi
SM . € Limits plotting in shaded zone with GM s . Above "A" Line with P.L
Line or P.L Less than 4 or P.I Less than 4 Between 4 and 7 are
T P.I. Between 4 and 7 are borderline T ; ) o
Atterberg limits above "A" L Atterberg limits above "A" Line | borderline cases requiring
SC ) cases requiring use of dual symbols. GC
Line or P.I. greater than 7 . or P.1. greater than 7 use of dual symbols.
USCS CLASSIFIED SOIL CH Cy Cc [ USCS POSSIBLE CLASSIFICATION
DESCRIPTION: E CH
Plasticity Modulus 2686
KEY
CC= Coefficient of Curvatuge | | | | | 1 GU= Coefficient of Uniformity MC= Moisture content PL= Plastic Limit LL= Liquid Limit
NMC = Natural \[metur\(\aatunt = | PIE/ Dln;tlc Index
‘\ ot OGE < ,
N e) anatiag e
oy o7 iy ok, g
> £ o LICENSED ™. % %
~F CL:‘EULHN 2
. ER - . . .
The results contained Jerein apply only to t ﬂrtlcular samﬂe(s) tested whose sample submission form serial number is herein quoted,

and to the specific tests ed out, as.détailed insthis teii refort. No extract, abridgement or abstraction from a Test Report may be
published or used to ad'v mnsent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
please return to the a(ﬁfeg;’wr' Ve s 444y, ? g
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A.S.KJAMUHURI SHOWGROUND
P.O. BOX 10782-00100, NAIROBI KENYA
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PROJECTS

Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (DD 14)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATION FOR THE MERU TOWN ROADS
Depth Location: DD14 Test Date: 24/4/2025
GRADING PARTICLE SIZE DISTRIBUTION Tested By: Ben
TEST METHOD : BS 1377:Part 2
Wt. of Dry Sample 6502 | | |
&
2 | Retained 4 PARTICLE SIZE DISTRIBUTION R R R 3
I & 100.0
22 mass(g) = o | o171
75 100.0 90.0 =
50 100.0
37.5 100.0 80.0
28 100.0
20 100.0 ;
14 100.0 00
10 100.0
6.3 100.0 60.0
5 100.0 o
2.36 100.0 G 50.0
1.18 14.0 97.8 ﬁ
0.6 18.0 95.1
0425 166 92.5 Ha00
0.3 9.4 91.1
0.21 8.8 89.7 300
0.150 9.0 88.3
0.075 1 88.2 20.0
10.0
0.0 -
0.001 0.01 0.1 particle Size (mm)1 10 100
% CLAY % SILT % SAND % GRAVEL BOULDERS
D10 Total {Fine Medium Coarsc¢ Total  {Fine Medium Coatse Total |Fine Medium Coarse Total Total
D30 2.9 4.0 4.9 11.8
D60 CLAY Slightly sandy
ATTERBERG LIMITS NMC ICLAY ACTIVITY (%),
LL PL PI '
PENETRATION 16 18 20 22 24.8 24.8 27.3 LINEAR SHRINKAGE
M. C % 519 | 543 | 521 58.8 24.8 FROMLAB. | 13.4 |
700 CALCULATED | 12.8 Jwith % oassing 0.425 scvc o925
60.0 & —
— | 70 CE
_ 50.0 60
] 400 50 CV 4
= N ~ _—
§ 300 T A~ CH — 5
s X 30 MV
S 200 4 _~a >
= £ 2 -
:3 10.0 ‘E 10 — ~c 'ﬂi i
<] 2 pi—
s 00 2 o
10 12 14 16 18 20 22 24 26 28 30 T o 10 20 30 40 50 60 70 8 90 100
Penetration (mm) Liquid Limits (LL) %
USCS DEDUCTIONS
KEY TO LABORATORY CLASSIFICATION CRITERIA
2 2
| Between 1 Between 1
Sw Cy= D Greater than 4 | Cc= D3y coween 1 and oW Cy= De Greater than 4 | Cc= Dso crween
10 Dy{xDygy 3 Dy Dy /xDygy and 3
SP_ iNot meeting all gradation requirements for SW GP _Not meeting all gradation requirements for GW
Atterberg limits below "A" Atterberg limits below "A" Line |  Above "A" Li sith P.L
SM crhers Limits plotting in shaded zone with GM s Above TAT Hne wit
Line or P.I. Less than 4 € . or P.I. Less than 4 Between 4 and 7 are
T 1 P.L Between 4 and 7 are borderline T P i .
Atterberg limits above "A . Atterberg limits above "A" Line | borderline cases requiring
SC i < cases requiring use of dual symbols. GC
Line or P.L greater than 7 ; or P.I greater than 7 use of dual symbols.
USCS CLASSIFIED SOIL CH Cy Cc I USCS POSSIBLE CLASSIFICATION
DESCRIPTION: 5 CH
Plasticity Modulus | 2526
KEY
CC= Coefficient of Curvatuge y | | | jGU= Coefficient of Uniformity MC= Moisture content PL= Plastic Limit LL= Liquid Limit
NMC = Natural Moisturg Gofeénd ~ | PIE / Blastic Index
\\‘ i) O‘-{O f L r r I/ T
\\ ‘\) TLLEEY .'if', //
\\ S i T
~ O LICENSED ™. ™% "~
S5 CONsULTING " B 2

L)
lr_%ﬁrticula.r s%nﬂe(s) tested whose sample submission form serial number is herein quoted,
€tailed insthis t:eii refort. No extract, abridgement or abstraction from a Test Report may be
1 eonsent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
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A.S.KJAMUHURI SHOWGROUND
P.O. BOX 10782-00100, NAIROBI KENYA
Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke
TRIAL PIT NO. (DD 15)

APEX

PROJECTS

CLIENT: EGIS CONSULTANTS LIMITED
PRO]ECT GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN ROADS
Depth Location: DD15 Test Date: 24/04/2025
GRADING PARTICLE SIZE DISTRIBUTION Tested By: Austine
TEST METHOD : BS 1377:Part 2
Wit. of Dry Sample 744]¢ [ [ [
&
o | Retained Z PARTICLE SIZE DISTRIBUTION
3 & 100.0 e— * * M
5 | mass(g) = Lo
75 100.0 90.0 u
50 100.0
37.5 100.0 80.0
28 100.0
20 100.0 700
14 100.0 :
10 100.0
6.3 100.0 60.0
5 100.0 o
2.36 5.0 99.3 @ 500
1.18 13.9 97.5 §
0.6 13.0 95.7
0425 94 4.4 3 w00
0.3 10.4 93.1
0.21 9.7 91.7 300
0.150 8.9 90.6
0.075 6.7 89.7 200
10.0
0.0 U
0.001 0.01 0.1 Particle Size (mm)l 10 100
% CLAY |% SILT % SAND % GRAVEL BOULDERS
D10 Total {Fine Medium- Coarsc Total  {Fine Medium Coarse Total [Fine Medium Coarse Total Total
D30 3.4 2.7 3.0 9.7 0.7 0.7
D60 CLAY Slightly sandy
ATTERBERG LIMITS NMC CLAY ACTIVITY (%)
LL PL PI |
PENETRATION 16 18 20 22 22.0 22.0 23.4 LINEAR SHRINKAGE
M. C% 41.5 | 434 | 455 47.7 22.0 FROM LAB. | 11.4 |
60.0 CALCULATED | 11.0 Juith % vassing 0.425 scve o 94.4
80
50.0 70
CE
—
_ 400 = 60
g 50 (aVi
£ 300 R
8 E /c ~CE
g £ H MV
o 20.0 ; 30
L;, 2 o |~ Cle | —
5 100 = | _— MH
2 g 10— mi
2 oo g o c— L
10 12 14 16 18 20 22 24 26 28 30 o 0 10 20 30 40 50 60 70 80 90 100
Penetration (mm) Liquid Limits (LL) %
USCS DEDUCTIONS
KEY TO LABORATORY CLASSIFICATION CRITERIA
| 2 ) 2
il Cy= D Greater than 4 | Cc= Do Between 1 and Gw Cy= Da Greater than 4 | Cc= D3 Between 1
10 Dyo{xDygo 3 Dy Diyo[xDgo and 3
SP _ :Not meeting all gradation requirements for SW GP_Not meeting all gradation requirements for GW
Atterberg limits below "A" Atterberg limits below "A" Line "A" i i
SM hers Limits plotting in shaded zone with GM | & ‘ Above "A" Line with P.1
Line or P.I. Less than 4 or P.I. Less than 4 Between 4 and 7 are
Atterberg limits above "A" P.1. Between 4 and 7 are borderline Attetbers limits ab VA" Line | borderl B
sC t.u,r erg limits above cases requiring use of dual symbols. Ge |Atterberg limits above ne | borderline cases requiring
Line or P.L greater than 7 ’ or P.L greater than 7 use of dual symbols.
USCS CLASSIFIED SOIL CL Cy Cc I USCS POSSIBLE CLASSIFICATION
DESCRIPTION: ; CL
Plasticity Modulus | 2213
KEY
CC= Coefficient of Curvatuge U1 11 y(;U Coefficient of Uniformity MC= Moisture content PL= Plastic Limit LL= Liquid Limit
NMC = Natural Mmitur\(\v ent =P PI&/ Tﬁastlc Index
‘\ (‘1‘( 1{ = !: - ,
\\ ‘\) TLLEEY .'fvf., //
oy il iy ok, g
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The results contained Jerein apply only t ﬂrtlcular samﬂe(s) tested whose sample submission form serial number is herein quoted
and to the specific tests ed out, a

&tailed insthis teii refort. No extract, abridgement or abstraction from a Test Report may be
mnsent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
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TRIAL PIT NO. (DD 16)

APEX

PROJECTS

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATION FOR THE MERU TOWN ROADS
Depth Location: DD16 Test Date: 24/4/2025
GRADING PARTICLE SIZE DISTRIBUTION Tested By: Ben
TEST METHOD : BS 1377:Part 2
Wt. of Dry Sample 436]g | | |
&
2 | Retained E 100 PARTICLE SIZE DISTRIBUTION R R ~
19} . Llo—
22 mass(g) = | 4 LT
75 100.0 90.0
50 100.0 L Lo—|
37.5 100.0 80.0 1
28 100.0 o4
20 100.0 ; P
14 100.0 00 ¥
10 7.0 98.4
6.3 14.0 95.2 60.0
5 10.0 92.9 o
2.36 20.0 88.3 G 50.0
1.18 10.0 86.0 ﬁ
0.6 38.0 77.3
0425 7.0 75.7 3 100
0.3 18.0 71.6
0.21 12.0 68.8 300
0.150 10.0 60.5
0.075 2 66.1 20.0
10.0
0.0 -
0.001 0.01 0.1 particle Size (mm)1 10 100
% CLAY % SILT % SAND % GRAVEL BOULDERS
D10 Total {Fine Medium Coarsc¢ Total  {Fine Medium Coarse Total |Fine Medium Coarse Total Total
D30 5.5 5.7 11.0 22.2 6.9 4.8 11.7
D60 CLAY very sandy Slightly gravelly
ATTERBERG LIMITS NMC ICLAY ACTIVITY (%),
LL PL PI '
PENETRATION 16 18 20 22 22.4 22.4 25.8 LINEAR SHRINKAGE
M. C % 441 | 461 | 482 50.4 22.4 FROMLAB. | 12.8 |
60.0 CALCULATED | 12.1 Jiith %4 passine 0,425 sieve o£75.7
80
50.0 ~
/4/ 70 CE
— 40.0 60
5 50 cv .
Z 300 2 o - =
£ = — _CE
g z A CH MV
o 200 : 30
< 3 _—a ¢~
= £ 2 -
3 100 > _— _— MH
2 £ 10 — c MI
<] 2 pi—
s 00 2 o
10 12 14 16 18 20 22 24 26 28 30 T o 10 20 30 40 50 60 70 8 90 100
Penetration (mm) Liquid Limits (LL) %
USCS DEDUCTIONS
KEY TO LABORATORY CLASSIFICATION CRITERIA
2 2
Between 1 Between 1
I——ﬂ—‘ Cy= Ds Greater than 4 | Cc= Ds ctween 1 and W Cy= De Greater than4 | Cc= D3 crween
10 Dy{xDygy 3 Dy Dy /xDygy and 3
SP_ iNot meeting all gradation requirements for SW GP _Not meeting all gradation requirements for GW
Atterberg limits below "A" Atterberg limits below "A" Line |  Above "A" Li sith P.L
SM Li & Limits plotting in shaded zone with GM s Above TAT Hne wit
ne or P.I. Less than 4 € or P.I. Less than 4 Between 4 and 7 are
T P.L Between 4 and 7 are bordetline T N i .
Atterberg limits above "A" L. Atterberg limits above "A" Line | borderline cases requiring
SC i < cases requiring use of dual symbols. GC
Line or P.L greater than 7 ; or P.I greater than 7 use of dual symbols.
USCS CLASSIFIED SOIL CL Cy Cc I USCS POSSIBLE CLASSIFICATION
DESCRIPTION: 5 CL
Plasticity Modulus 1953
KEY
CC= Coefficient of Curvatuge y | | | jGU= Coefficient of Uniformity MC= Moisture content PL= Plastic Limit LL= Liquid Limit
NMC = Natural Moisturg Gofeénd ~ | PIE / Blastic Index
\\‘ i) O‘-{O f E r r I/ T
\\ ‘\) TLLEEY .' .‘4", //
\\ o i T
~ O k"-t‘k‘”“E: b P
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The results contained Jerein apply onh‘}‘fd %h%tpérticular s%nﬂe(s) tested whose sample submission form serial number is herein quoted,
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€tailed injthis t:eii report. No extract, abridgement or abstraction from a Test Report may be
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TRIAL PIT NO. (DD 17)

CLIENT: EGIS CONSULTANTS LIMITED
PRO]ECT GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN ROADS
Depth Location: DD17 Test Date: 24/04/2025
GRADING PARTICLE SIZE DISTRIBUTION Tested By: Austine
TEST METHOD : BS 1377:Part 2
Wit. of Dry Sample 6972 [ [ [
&
H Z PARTICLE SIZE DISTRIBUTION
% Retained Ed 1000 - - - _
2 | mass() = T
75 100.0 90.0 - — 1
50 100.0
37.5 100.0 80.0
28 100.0
20 100.0 700
14 100.0
10 100.0
6.3 100.0 60.0
5 100.0 o
2.36 100.0 @ 500
1.18 12.5 98.2 §
0.6 18.4 95.6
0425 133 937 3 w00
0.3 9.0 92.4
0.21 9.8 91.0 300
0.150 7.8 89.8
0.075 4 89.2 20.0
10.0
0.0 U
0.001 0.01 0.1 Particle Size (mm)l 10 100
% CLAY |% SILT % SAND % GRAVEL BOULDERS
D10 Total {Fine Medium- Coarsc Total  {Fine Medium Coarse Total [Fine Medium Coarse Total Total
D30 3.1 3.2 4.4 10.8
D60 CLAY Slightly sandy
ATTERBERG LIMITS NMC CLAY ACTIVITY (%)
LL PL PI |
PENETRATION 16 18 20 22 27.3 27.3 28.6 LINEAR SHRINKAGE
M. C % 522 | 540 | 560 56.4 273 FROMLAB. | 14.2 |
60.0 CALCULATED | 134 Juith % vassing 0.425 scve o£:93.7
— 80
50.0
70 CE
— 40.0 60
g 50 (aVi
£ 300 R
8 2 4 - ~CE
2 £ CH MV
& 200 FRE .
¢ - o R
5 100 > | _— MH
2 g 10— mi
2 o0 2 o — (= ﬂl L
10 12 14 16 18 20 22 24 26 28 30 = 0 10 20 30 40 s0 60 70 8 90 100
Penetration (mm) Liquid Limits (LL) %
USCS DEDUCTIONS
KEY TO LABORATORY CLASSIFICATION CRITERIA
2 ) 2
[ sw_ Co= 2% Greater than 4 | Ce= Dsy Between 1 and | 6w Co= 2% Greater than 4 | Ce= | D0 Between 1
Dy Dyo{xDygo 3 Dy Diyo[xDgo and 3
SP _ :Not meeting all gradation requirements for SW GP_Not meeting all gradation requirements for GW
Atterberg limits below "A" Atterberg limits below "A" Line "A" i i
SM hers Limits plotting in shaded zone with GM | & ‘ Above "A" Line with P.1
Line or P.I. Less than 4 or P.I. Less than 4 Between 4 and 7 are
Atterberg limits above "A" P.1. Between 4 and 7 are borderline Attetbers limits ab VA" Line | borderl B
sC t.u,r erg limits above cases requiring use of dual symbols. Ge |Atterberg limits above ne | borderline cases requiring
Line or P.L greater than 7 ’ or P.L greater than 7 use of dual symbols.
USCS CLASSIFIED SOIL CH Cy Cc I USCS POSSIBLE CLASSIFICATION
DESCRIPTION: ; CH
Plasticity Modulus | 2681
KEY
CC= Coefficient of Curvatuge § (W y(;U Coefficient of Uniformity MC= Moisture content PL= Plastic Limit LL= Liquid Limit
NMC = Natural Mmstur\&vatent =P PI&/ Tﬁastlc Index
‘\ (‘1‘( 1{ = !: - ,
\\e genningy . e P
oy .* iy ok, g
SO LICENSED ™ B T
~ s O C N S JLTING ™ P =
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The results contained Jerein apply only t ﬂrtlcular samﬂe(s) tested whose sample submission form serial number is herein quoted

and to the specific tests e_d out, a &tailed insthis teii refort. No extract, abridgement or abstraction from a Test Report may be
published or used to ad'v mnsent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
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TRIAL PIT NO. (DD 18)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN ROADS
Depth Location: DD18 Test Date: 24/04/2025
GRADING PARTICLE SIZE DISTRIBUTION Tested By: Austine
TEST METHOD : BS 1377:Part 2
Wt. of Dry Sample 681.3[g | | |
&
: 2 PARTICLE SIZE DISTRIBUTION
g Retained & 1000 N o _
22 mass(g) = T
75 100.0 %0 et
50 100.0
37.5 100.0 80.0
28 100.0
20 100.0 ;
14 100.0 00
10 100.0
6.3 100.0 60.0
5 100.0 o
2.36 2.7 99.6 G 50.0
1.18 14.5 97.5 ﬁ
0.6 11.4 95.8
0425 110 94.2 3 100
0.3 9.5 92.8
0.21 8.7 91.5 300
0.150 9.0 90.2
0.075 4.8 89.5 20.0
10.0
0.0 -
0.001 0.01 0.1 particle Size (mm)1 10 100
% CLAY % SILT % SAND % GRAVEL BOULDERS
D10 Total {Fine Medium Coarsc¢ Total  {Fine Medium Coatse Total |Fine Medium Coarse Total Total
D30 3.3 3.0 3.8 10.1 0.4 0.4
D60 CLAY Slightly sandy
ATTERBERG LIMITS NMC CLAY ACTIVITY (%)
LL PL PI '
PENETRATION 16 18 20 22 23.6 23.6 22.8 LINEAR SHRINKAGE
M. C % 421 | 443 | 464 483 23.6 FROMLAB. | 11.0 ]
600 CALCULATED | 10.7 Jiwith % passine 0.425 sieve of: 942
80
50.0 7 ~
— CE
__ 400 —1 60
5 50 cv .
£ 300 X ~ _—
§ %f 40 A CH — &
§ 200 % 30 My
:), b _~Cl o | —
= £ 2 -
3 100 > _— _— MH
2 EIET) C .
° S S— LA
S o0 g o0
10 12 14 16 18 20 22 24 26 28 30 T o 10 20 30 40 50 60 70 8 90 100
Penetration (mm) Liquid Limits (LL) %
USCS DEDUCTIONS
KEY TO LABORATORY CLASSIFICATION CRITERIA
2 2
Between 1 Between 1
I——ﬂ—‘ Cy= Ds Greater than 4 | Cc= Ds ctween 1 and W Cy= De Greater than4 | Cc= D3 crween
10 Dy{xDygy 3 Dy Dy /xDygy and 3
SP_ iNot meeting all gradation requirements for SW GP _Not meeting all gradation requirements for GW
Atterberg limits below "A" Atterberg limits below "A" Line |  Above "A" Li sith P.L
SM crhers Limits plotting in shaded zone with GM s Above TAT Hne wit
Line or P.I. Less than 4 € or P.I. Less than 4 Between 4 and 7 are
T P.L Between 4 and 7 are bordetline T N i .
Atterberg limits above "A" L. Atterberg limits above "A" Line | borderline cases requiring
SC i < cases requiring use of dual symbols. GC
Line or P.L greater than 7 ; or P.I greater than 7 use of dual symbols.
USCS CLASSIFIED SOIL CL Cy Cc I USCS POSSIBLE CLASSIFICATION
DESCRIPTION: 5 CL
Plasticity Modulus | 2145
KEY
CC= Coefficient of Curvatuge y | | | jGU= Coefficient of Uniformity MC= Moisture content PL= Plastic Limit LL= Liquid Limit
NMC = Natural Moisturg Gofeénd ~ | PIE / Blastic Index
\\‘ i) O‘-{O f L r r I/ T
\\ ‘\) TTLLET .' .‘4", //
\\ o i T
w O LICENSED ™. % -
1 VS . .
S5 CONsULTING " B 2

. ENGI o 5
The results contained Jerein apply onh‘}‘fd %?Etpérticular s%nﬂe(s) tested whose sample submission form serial number is herein quoted,

€tailed injthis t:eii report. No extract, abridgement or abstraction from a Test Report may be
1 eonsent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
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A.S.K JAMUHURI SHOWGROUND
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Email: apexprojectslab@gmail.com, info@apexprojects.co.ke
TRIAL PIT NO. (DD 19)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN ROADS
Depth Location: DD19 Test Date: 24/04/2025
GRADING PARTICLE SIZE DISTRIBUTION Tested By: Austine
TEST METHOD : BS 1377:Part 2
Wt. of Dry Sample 885.9]g I | [
&
2 | Retained n{f; 1000 PARTICLE SIZE DISTRIBUTION R R ~
8 < = ’ LI {1 e—]
& | mass(g) = o1
75 100.0 90.0 —e—
50 100.0
37.5 100.! 80.0
28 100.0
20 100.0
14 100.0 700
10 100.0
6.3 100.0 60.0
5 100.0 on
2.36 4.4 99.5 G 50.0
1.18 17.0 97.6 ﬁ
0.6 15.6 95.8 e
0425 120 94.5 300
0.3 13.0 93.0
0.21 8.9 92.0 300
0.150 7.6 91.1
0.075 5. 90.6 200
10.0
00 A
0.001 0.01 0.1 Particle Size (mm)l 10 100
% CLAY |% SILT % SAND % GRAVEL BOULDERS
D10 Total {Fine Medium CoarscTotal  iFine Medium Coarse Total |{Fine Medium Coarse Total Total
D30 24 2.8 3.7 8.9 0.5 0.5
D60 CLAY
ATTERBERG LIMITS NMC ICLAY ACTIVITY (%)
LL PL PI
PENETRATION 16 18 20 22 23.6 23.6 22.8 LINEAR SHRINKAGE
M. C % 42.0 44.2 46.5 48.9 23.6 FROM LAB. I 11.0 I
600 CALCULATED ] 10.7 Jyith v4 passing 0425 sieve of: 945
80
50.0 70
— CE
__ 400 — 60
& 50 v
£ 300 °
g 2 4 -~ — _CE
g g CH MV
o 20.0 ﬁ 30
kz e _C o | —
= £ 2 -
3 100 > P . MH
3 £ 10 — CL_ "Ml
S 00 E o —-LL*IW'.ﬁ‘M_
10 12 14 16 18 20 22 24 26 28 30 = 0 10 20 30 40 50 60 70 80 90 100
Penetration (mm) Liquid Limits (LL) %
USCS DEDUCTIONS
KEY TO LABORATORY CLASSIFICATION CRITERIA
| 2 2
SwW Co= Dy Greater than 4 | Ce= D3 Between 1 and g GW Cu= Dy Greater than 4 | Ce= D3y Between 1
Dy Dyo|xDgo 3 Dy Dyo[xDgo and 3
SP  iNot meeting all gradation requirements for SW GP Not meeting all gradation requirements for GW
Atterberg limits below "A" Atterberg limits below "A" Line | Above "A" Li sith P.L
SM . s Limits plotting in shaded zone with GM s bove ine with T
Line or P.L Less than 4 or P.I. Less than 4 Between 4 and 7 are
T P.I. Between 4 and 7 are borderline T N X o
Atterberg limits above "A" L. Atterberg limits above "A" Line | borderline cases requiring
sC . cases requiring use of dual symbols. GC
Line or P.I. greater than 7 . or P.I. greater than 7 use of dual symbols.
'USCS CLASSIFIED SOIL CL Cy Cc l USCS POSSIBLE CLASSIFICATION
DESCRIPTION: [ I
Plasticity Modulus | 2158
KEY
CC= Coefficient of Curvatute y | § ;CU= Coefficient of Uniformity MC= Moistute content PL= Plastic Limit LL= Liquid Limit
NMC = Natural ) \Ioistura ciphtém‘ P pIE JPlastic Index
N ORCSE T 47 ’
S gpes
oy o iy ok, g
<~ i’o <o SICENSED ™ N
- g C NSUL ; 7 -
- i . oy | k{ -
hy NG INE R

The results contained Jerein apply onl
and to the specific tests ed out, a etalled inghis te efort. No extract, abridgement or abstraction from a Test Report may be
published or used to ad'v %mnsent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
please return to the a(ﬁfeg;’wr' Ve s 444y, ? g
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PROJECTS

A.S.KJAMUHURI SHOWGROUND
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TRIAL PIT NO. (DD 20)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATION FOR THE MERU TOWN ROADS
Depth Location: DD20 Test Date: 24/4/2025
GRADING PARTICLE SIZE DISTRIBUTION Tested By: Ben
TEST METHOD : BS 1377:Part 2
Wt. of Dty Sample 523'5 | | |
&
2 | Retained 4 PARTICLE SIZE DISTRIBUTION R R R
s @ & 100.0 pus
22 mass(g X o
75 100.0 %00 —
50 100.0
37.5 100.0 80.0
28 100.0
20 100.0 ;
14 100.0 00
10 100.0
6.3 100.0 60.0
5 100.0 o
2.36 100.0 G 50.0
1.18 8.0 28.5 ﬁ
0.6 15.0 95.6
0425 110 93.5 Ha00
0.3 6.0 92.4
0.21 7.0 91.0 300
0.150 5.0 90.1
0.075 2 89.7 20.0
10.0
0.0 -
0.001 0.01 0.1 particle Size (mm)1 10 100
% CLAY % SILT % SAND % GRAVEL BOULDERS
D10 Total {Fine Medium Coatsc¢ Total  {Fine Medium Coatse Total |Fine Medium Coarse Total Total
D30 2.7 3.3 4.4 10.3
D60 CLAY Slightly sandy
ATTERBERG LIMITS NMC ICLAY ACTIVITY (%),
LL PL PI '
PENETRATION 16 18 20 22 27.8 27.8 28.6 LINEAR SHRINKAGE
M. C % 518 | 542 | 56.4 58.7 27.8 FROMLAB. | 14.0 |
700 CALCULATED | 134 [with % oassing 0.425 scvc o935
60.0 & —
— 70
500 —1 b
. 60
] 400 50 CV 4
= N ~ _—
§ 300 T A~ CH — 5
s X 30 MV
S 200 4 _~a L
= £ 2 -
:3 10.0 ‘E 10 — ~c 'ﬂi i
<] 2 pi—
s 00 2 o
10 12 14 16 18 20 22 24 26 28 30 T o 10 20 30 40 50 60 70 8 90 100
Penetration (mm) Liquid Limits (LL) %
USCS DEDUCTIONS
KEY TO LABORATORY CLASSIFICATION CRITERIA
2 2
| Between 1 Between 1
Sw Cy= D Greater than 4 | Cc= D3y coween 1 and oW Cy= De Greater than 4 | Cc= Dso crween
10 Dy{xDygy 3 Dy Dy /xDygy and 3
SP_ iNot meeting all gradation requirements for SW GP _Not meeting all gradation requirements for GW
Atterberg limits below "A" Atterberg limits below "A" Line |  Above "A" Li sith P.L
SM crhers Limits plotting in shaded zone with GM s Above TAT Hne wit
Line or P.I. Less than 4 € or P.I. Less than 4 Between 4 and 7 are
T P.L Between 4 and 7 are bordetline T N i .
Atterberg limits above "A" L. Atterberg limits above "A" Line | borderline cases requiring
SC i < cases requiring use of dual symbols. GC
Line or P.L greater than 7 ; or P.I greater than 7 use of dual symbols.
USCS CLASSIFIED SOIL CH Cy Cc I USCS POSSIBLE CLASSIFICATION
DESCRIPTION: 5 CH
Plasticity Modulus | 2674
KEY
CC= Coefficient of Curvatuge y | | | jGU= Coefficient of Uniformity MC= Moisture content PL= Plastic Limit LL= Liquid Limit
NMC = Natural Moisturg Gofeénd ~ | PIE / Blastic Index
\\‘ i) O‘-{O f L r r I/ T
\\ ‘\) TLLEEY .'if', //
\\ o i T
~ O k'uEw“"'\E: b P
S5 CONsULTING " B 2
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lr_%ﬁrticula.r s%nﬂe(s) tested whose sample submission form serial number is herein quoted,
€tailed insthis t:eii refort. No extract, abridgement or abstraction from a Test Report may be
1 eonsent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
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A.S.KJAMUHURI SHOWGROUND
P.O. BOX 10782-00100, NAIROBI KENYA
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GRADING AND ATTERBERG TEST RESULTS PRELIMINARY
DESIGN

TRIAL PIT NO. (PD 1)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Sampled By: Ben
Alignment Samples Depth 1.1 m Location: TP 1 Test Date: 9/9/2024
GRADING PARTICLE SIZE DISTRIBUTION Tested By: Austine
TEST METHOD : BS 1377:Part 2
W. of Dry Sample 435]g [ [ [
k-4
0 i Retained 2
% @ £ PARTICLE SIZE DISTRIBUTION
2 mass(g = 100.0 — - °
75 100.0 o
50 100.0 9200 o
37.5 100.0 LT
[ g
28 100.0 80.0 Ly
20 100.0 — |
14 100.0 700
10 100.0 )
6.3 100.0
5 100.0 60.0
2.36 13.0 97.0 o
1.18 38.0 88.3 G 500
06| 221 832 8
0.425 15.7 79.6 R 40.0
0.3 12.2 76.8
0.21 5.0 75.6 200
0.150 33 74.9 ’
0.075 2.0 74.4
20,0
10.0
0.0
0.001 0.01 0.1 Particle Size (mm)l 10 100
% CLAY |% SILT % SAND % GRAVEL BOULDERS
D10 Total |Fine Medium Coarsc Total  |Fine Medium Coarse Total  {Fine Medium Coarse Total Total
D30 2.4 6.4 138 226/ 3.0 3.0
D60 CLAY vety sandy
ATTERBERG LIMITS NMC CLAY ACTIVITY (%)
LL PL PI 15.7
PENETRATION 16 18 20 22 21.2) 212 25.6 LINEAR SHRINKAGE
M. C% 422 | 446 | 46.8 49.1 21.2 FROM LAB. 12.9
60.0 CALCULATED | 12.0 |with % passing 0.425 sieve of: 79.6
80
50.0 70 ~
CE
__ 400 — 60
B 50 cv _—
2 300 B —
§ z % CH — &
S 200 3 30 > My
@ T 20 777‘/ Cl L
3 100 > 4 _— MH
& £ 10— mi
-] = pl—
s oo g o L
10 12 14 16 18 20 22 24 26 28 30 = 0 10 20 30 40 50 6 70 8 90 100
— Penetration (mm) ] Liquid Limits (LL) % —
USCS DEDUCTIONS
KEY TO LABORATORY CLASSIFICATION CRITERIA
2 twee 2 ctwee:
Ii Cy= Do Greater than 4 | Cc= qu Between 1 and W Cy= Do Greater than 4 | Cc= Ds Berween 1
Dy DyoixDgy 3 Dy, Dyy[xDgp and 3
SP  INot meeting all gradation requirements for SW GP [Not meeting all gradation requirements for GW
Atterberg limits below "A" Atterberg limits below "A" Line e "A" Line wi
SM e Limits plotting in shaded zone with GM s Above "A" Line with P.I
Line or P.I Less than 4 or P.I Less than 4 Between 4 and 7 are
T P.L Between 4 and 7 are bordetline o X ) .
Atterberg limits above "A" L Atterberg limits above "A" Line | borderline cases requiring
sC R cases requiring use of dual symbols. GC
Line or P.I greater than 7 ; or P.I greater than 7 use of dual symbols.
'USCS CLASSIFIED SOIL CL Cy Cc [ USCS POSSIBLE CLASSIFICATION
DESCRIPTION: A YL 1/ E cL
N 'y .
\ aAaOGE / Plasticity Modulus | 2037
o O = R S
KEY  N° 87 e, [ F T
| cc= Cocfficiegtof Curvarute | | .. .. CU= Goeffiient GfdIniformity MC= Moisture content PL= Plastic Limit LL= Liquid Limit
NMC = NaturaM¥oisttire Content, |~ = M PI=LPlastic Inflex **_
w g J SMUNSUL Tiag -~ s~y & i

3 TR
3

: ENGINEED - T
The results contained Jerein apply onI\';Td %Tfe_tpérticula.r s%nﬂe(s) tested whose sample submission form serial number is herein quoted,
€tailed insthis t:eii refort. No extract, abridgement or abstraction from a Test Report may be
e wr eonsent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
o -

published or used to aev ea
please return to the a(ﬁfeggw'rj - Y
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A.S.K JAMUHURI SHOWGROUND
AP E: X P.O. BOX 10782-00100, NAIROBI KENYA

PROJECTS Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke
TRIAL PIT NO. (PD 2)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Sampled By: Ben
Depth 1.0 m Location:  TP2 Test Date: 9/9/2024
GRADING PARTICLE SIZE DISTRIBUTION Tested By: Austine
TEST METHOD : BS 1377:Part 2
Wt. of Dry Sample 456]g [ [ [
&
g
¢ | Retained Z
2 R £ PARTICLE SIZE DISTRIBUTION
n mass(g) N 100.0 — - ° _
75 100.0 o
50 100.0 90.0 v
375 100.0 /V”’
28 100.0 80.0 '/‘/
20 100.0 ol o—1
14 100.0 200
10 100.0
6.3 100.0
5 100.0 60.0
2.36 14.6 96.8 =
1.18 39.2 88.2 @ 500
0.6 20.0 83.8 b
0.425 17.6 80.0 3 40.0
0.3 13.4 77.0
0.21 6.0 75.7 200
0.150 4.3 74.8
0.075 1.8 74.4
20.0
100
0.0 L
0.001 0.01 0.1 Particle Size (mm)l 10 100
% CLAY |% SILT % SAND % GRAVEL BOULDERS
D10 Total |Fine Medium Coars¢ Total  iFine Medium Coarse Total |Fine Medium Coarse Total Total
D30 2.7 6.8 13.0 22.4 3.2 3.2
D60 CLAY very sandy
ATTERBERG LIMITS NMC ICLAY ACTIVITY (%)
LL PL PI 15.7
PENETRATION 16 18 20 22 19.0 19.0 26.1 LINEAR SHRINKAGE
M. C % 40.5 | 429 | 45.1 47.4 19.0 FROMLAB. | 129
600 CALCULATED | 12.2 |with % passing 0.425 sieve of: 80.0
80
50.0 ~
e 70 CE
—
- 40.0 60
] 50 cv
€ 300 X /
8 = 4 CH —  CE]
§ 200 X 30 MV
) °
9 2 L B _~Cl L
3 100 > e _— MH
2 - E— c mi
s 00 2 o — . ‘ ‘ ‘ ‘
10 12 14 16 18 20 22 24 26 28 30 a 0 10 20 30 40 50 60 70 80 90 100
— Penetration (mm)  — Liquid Limits (LL) % —
USCS DEDUCTIONS
KEY TO LABORATORY CLASSIFICATION CRITERIA
2 2
’_S& Co= ~PO_ Greaterthan 4 | Ce= Ds Between 1 and GV | cp= P9 Greaterthan 4 | Ce= Dso Between
Dy Dyg|xDygy 3 Dy Dyy|xDygy and 3
SP_ Not meeting all gradation requirements for SW GP Not meeting all gradation requirements for GW
Atterberg limits below "A" Atterberg limits below "A" Line | Above "A" Li ith P.L
SM . 5 Limits plotting in shaded zone with GM & . Above "A" Line with P.L
Line or P.I. Less than 4 or P.I. Less than 4 Between 4 and 7 are
— P.I. Between 4 and 7 are borderline - X X o
Atterberg limits above "A" L Atterberg limits above "A" Line | borderline cases requiring
sC . cases requiring use of dual symbols. GC ¢
Line or P.I greater than 7 : . or P.I greater than 7 use of dual symbols.
'USCS CLASSIFIED SOIL CL Cy Cc USCS POSSIBLE CLASSIFICATION
DESCRIPTION: ]CI_
+ Plasticity Modulus | 2086
ANVITTT Ty
KEY = AN
CC= Cocfﬁcncntqkum@@g\ oGE Cil-— ﬁocffgtcnt of Uniformity MC= Moisture content PL= Plastic Limit LL= Liquid Limit
NMC = \Iatumlmstu%ntom e 'PI— I’erc njcx
-' L't.t"c\E"‘ . , ’
-. L U I
e Co L N SUL T ING 2_‘ =

The results contalnedﬁer in apply only ‘fd %hgpértlcular sa'mﬂe(s) tested whose sample submission form serial number is herein quoted,
and to the specific tests e_d out, as.détailed insthis test regort. No extract, abridgement or abstraction from a Test Report may be
published or used to ad'v e w’r% mnsent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
please return to the a(ﬁfeggwr' Ve s 444y, v,r g
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A.S.KJAMUHURI SHOWGROUND

AP E: X P.O. BOX 10782-00100, NAIROBI KENYA

PROJETCTS Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (PD 3)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Sampled By: Ben
Depth 1.1 m Location: TP 3 Test Date: 9/9/2024
GRADING PARTICLE SIZE DISTRIBUTION Tested By: Austine
TEST METHOD : BS 1377:Part 2
W. of Dry Sample 424|§ | [ [
o
g
. z PARTICLE SIZE DISTRIBUTION
2 | Retained @ 100.0 . . -
9 A Lo |
o | mass(g) <
75 100.0 9.0 v
50 100.0 | 11T
37.5 100.0 800
23 100.0 —
20 100.0 700
14 100.0
10 100.0
6.3 100.0 600
5 100.0 2
2.36 13.6 96.8 7 500
1.18 40.3 87.3 P
0.6 17.4 83.2 % 400
0.425 14.4 79.8
0.3 10.2 774 300
0.21 4.7 76.3
0.150 5.1 75.1
0.075 2.1 74.6 200
10.0
0.0
0.001 001 01 Particle Size (mm)l 10 100
% CLAY |% SILT % SAND % GRAVEL BOULDERS
D10 Total [Fine Medium CoarscTotal {Fine ~ Medium Coarse Total [Fine Medium Coarse Total Total
D30 2.8 58 13.6 22.2 3.2 3.2
D60 CLAY very sandy
ATTERBERG LIMITS NMC CLAY ACTIVITY (%)
LL: PL PI 15.7
PENETRATION 16 18 20 22 20.8 20.8 25.4 LINEAR SHRINKAGE
M. C % 419 | 441 | 46.2 48.4 20.8 FROMLAB. | 12.9
600 CALCULATED | 11.9 |[with % passing 0.425 sieve of: 79.8
80
50.0 — e 70 T
—
__ 400 e 60 cv - —
X 50
£ 300 R 40 ﬁ ¢
£ g ~ MV
§ 200 3 3° _Ce | —
e 2 2 MH
£ 100 Z w0 v
2 2 s : €F M Mi
3 00 :-;J 0 L T T T r r
= 10 12 14 16 18 20 22 24 26 28 30 g 0 10 20 30 40 50 60 70 80 90 100
Penetration (mm) Liquid Limits (LL) %
USCS DEDUCTIONS
KEY TO LABORATORY CLASSIFICATION CRITERIA
2 2
Betw 1 B 1
Sw Cy= D Greater than 4 | Cc= D3 ctween 1 and Gw Cy= Da Greater than 4 | Cc= Ds ctween
10 Dy xDgo 3 Dy Dyy|xDgo and 3
SP  :Not meeting all gradation requirements for SW GP Not meeting all gradation requirements for GW
Atterberg limits below "A" Atterberg limits below "A" Line e "A" Li i
SM . 5 Limits plotting in shaded zone with GM 8 Above "A" Line with P.L
Line or P.L Less than 4 or P.I. Less than 4 Between 4 and 7 are
_, P.I. Between 4 and 7 are bordetline T - ) o
Atterberg limits above "A" iy Atterberg limits above "A" Line | bordetline cases requiring
sC . cases requiting use of dual symbols. GC
Line or P.I. greater than 7 i or P.I. greater than 7 use of dual symbols.
'USCS CLASSIFIED SOIL CL Cy Cc } USCS POSSIBLE CLASSIFICATION
DESCRIPTION: [ Jew
a7y 4 Plasticity Modulus _| 2025
\. B
KEY LQROGE »
I CC= C()efﬁclghof ka’atut;p. ¢ el CU "Gﬁjff,uént of Uniformity MC= Moisture content PL= Plastic Limit LL= Liquid Limit
NMC = Naturdﬁmo;sn.nrc (,ont(;nt,- = Plagtfg. Index
- LY N ‘] Z
-. U e -
<" C L N SULTY "1 c '.'.-\ =

The results contalnedIer in apply only ‘fd %hgpﬂrtlcular samﬂe(s) tested whose sample submission form serial number is herein quoted,
and to the specific tests e_d out, as.détailed insthis teii refort. No extract, abridgement or abstraction from a Test Report may be
published or used to ad'v e wr eonsent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,

please return to the a(ﬁfeg;’wr'
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A.S.K JAMUHURI SHOWGROUND
AP E: X P.O. BOX 10782-00100, NAIROBI KENYA
PROJECTS Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke
TRIAL PIT NO. (PD 4)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Sampled By: Ben
Depth 1.1 m Location: TP 4 Test Date: 9/9/2024
GRADING PARTICLE SIZE DISTRIBUTION Tested By: Austine
TEST METHOD : BS 1377:Part 2
W. of Dry Sample 3892 | | |
g
o | Retained 2 PARTICLE SIZE DISTRIBUTION
5 & 100.0 — . * o .
o |  mass(g) N Lo |
75 100.0 90.0 I =
50 100.0 1
375 100.0 w00 I =
28 100.0 i
20 100.0 700
14 100.0
10 100.0
6.3 100.0 60.0
5 100.0 o
2.36 5.4 98.6 7 500
1.18 19.5 93.6 5
0.6 16.0 89.5 € 40,0
0.425 11.0 86.7
0.3 8.2 84.6
0.21 8.2 82.4 300
0.150 9.0 80.1
0.075 7.4 78.2 20.0
10.0
00 A
0.001 001 0.1 Particle Size (mm)l 10 100
% CLAY |% SILT % SAND % GRAVEL BOULDERS
D10 Total |Fine Medium Coars¢ Total  {Fine Medium Coarse Total [Fine Medium Coarse Total Total
D30 6.3 4.9 9.1 20.4 1.4 1.4
D60 CLAY very sandy
ATTERBERG LIMITS NMC CLAY ACTIVITY (%)
LL PL PI 15.7
PENETRATION 16 18 20 22 21.4 21.4 28.1 LINEAR SHRINKAGE
M. C% 45.2 47.3 49.6 51.8 21.4 FROM LAB. 14.3
00 CALCULATED | 13.2 |with % passing 0.425 sieve of: 86.7
50.0 — % Lt
1 70 _
40.0 60 cv =
—_ /
& 50 -~ —"CE|
s e w
= (=3 er”
§ w0 i ey
2 100 £ _a i MH
3 > +— - ot 4
B 5 10 S L
o 00 B 0 T T % T T T T
2 10 12 14 16 18 20 22 24 26 28 30 f_‘g 0 10 20 40 50 60 0 80 90 100
Penetration (mm) a Liquid Limits (LL) %
USCS DEDUCTIONS
KEY TO LABORATORY CLASSIFICATION CRITERIA
2 2 .
I»SWW» Cy= Dg Greater than 4 | Cc= D Between 1 and E 6w Cy= Dg Greater than 4 | Cc= Ds Between
Dy Dy[xDyg 3 Dy D,o|xDy, and 3
SP  :Not meeting all gradation requirements for SW GP Not meeting all gradation requirements for GW
Atterberg limits below "A" Atterberg limits below "A" Line e "A" Line wi
SM crbers Limits plotting in shaded zone with GM & Above "A” Line with P.L
Line or P.I. Less than 4 or P.I Less than 4 Between 4 and 7 are
Atterbere limits ab e P.L Between 4 and 7 are borderline Attetbers Limits ab A L bordet .
SC t.ter 51}3 imits above cases [equiﬁng use ()f dual Svmbols, GC tterl Ct& 1mits above ne orderline cases requmng
Line or P.I. greater than 7 ° or P.1. greater than 7 use of dual symbols.
USCS CLASSIFIED SOIL CL Cy Cc USCS POSSIBLE CLASSIFICATION
DESCRIPTION: CL
W Wl 4 Plasticity Modulus | 2435
KEY \‘ o\* OGE r "7/,
| cc= Coefficigof Q&«‘mm. A EET -CU ‘@ﬁ_;,ff'aém of Uniformity MC= Moisture content PL= Plastic Limit LL= Liquid Limit
NMC = \Jaturakwo,m.ure (,tmt¢n;
-. ) =
e C L N SULTI \ 3 y;-‘ =

and to the specific tests e_d out, a etafled inghis t_eii refort. No extract, abridgement or abstraction from a Test Report may be
published or used to ad'v e wr mnsent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,

please return to the a(ﬁfeggwr' Ve s 444y, ‘? g
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A.S.K JAMUHURI SHOWGROUND
AP E: X P.O. BOX 10782-00100, NAIROBI KENYA
PROJECTS Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke
TRIAL PIT NO. (PD 5)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Sampled By: Ben
Alignment Samples Depth 12 m Location: TP 5 Test Date: 9/9/2024
GRADING PARTICLE SIZE DISTRIBUTION Tested By:  Austine
TEST METHOD : BS 1377:Part 2
W. of Dry Sample 460[g [ [ |
g
¢ | Retained z
5| o came S PARTICLE SIZE DISTRIBUTION
v | mass(g) N 100.0 — . .~ .
75 100.0 o
50 100.0 90.0
375 100.0 jiss=d
28 100.0 80.0
20 100.0 ———1
14 100.0 700
10 100.0
6.3 100.0
5 100.0 600
2.36 15.0 96.7 _?;"
1.18 42.0 87.6 @500
0.6 205 83.2 &
0.425 14.6 80.0 3R 40.0
0.3 11.7 77.4
0.21 6.0 76.1 30.0
0.150 2.8 75.5
0.075 1 75.2 200
100
0.0 A
0.001 001 01 particle Size (mm)l 10 100
% CLAY |% SILT % SAND % GRAVEL BOULDERS
D10 Total {Fine Medium Coars¢Total  {Fine Medium Coarse Total {Fine Medium Coarse Total Total
D30 2.3 57 13.6 21.6 3.3 3.3
D60 CLAY vety sandy
ATTERBERG LIMITS NMC CLAY ACTIVITY (%)
LL PL PI 15.7
PENETRATION 16 18 20 22 21.8 21.8 25.7 LINEAR SHRINKAGE
M. C% 429 | 453 | 475 49.8 21.8 FROMILAB. |12.9
60.0 CALCULATED | 12.1 |with % passing 0.425 sieve of: 80.0
80
50.0 70 -~
/»/‘ CE
_. 400 60
] 50 cv
£ 300 ] 20 —
€ LN —  CE
5 200 % 30 ~ CH MV
$ £ s
3 100 > e MH
2 I p— mi
S 00 2 o g L
10 12 14 16 18 20 22 24 26 28 30 o 0 10 20 30 40 50 60 70 80 90 100
— Penetration (mm) — Liquid Limits (LL) % —
USCS DEDUCTIONS
KEY TO LABORATORY CLASSIFICATION CRITERIA
2 N 2 .
SW Cy= D Greater than 4 | Cc= Ds Between 1 and E 6w Cy= Dy Greater than4 | Cc= Ds Berween
Dy Dyy|xDygy 3 Dy Dyy|xDgy and 3
SP  :Not meeting all gradation requirements for SW GP Not meeting all gradation requirements for GW
Atterberg limits below "A" Atterberg limits below "A" Line | Above "A" Line with P.
SM Li 8 5 Limits plotting in shaded zone with GM 8 Above "A" Line with P.L
ne or P.L Less than 4 or P.L Less than 4 Between 4 and 7 are
T P.I. Between 4 and 7 are bordetline o X i o
Atterberg limits above "A" . Atterberg limits above "A" Line | borderline cases requiring
SC R cases requiring use of dual symbols. GC
Line or P.L greater than 7 : or P.L greater than 7 use of dual symbols.
'USCS CLASSIFIED SOIL CL Cy | Cc USCS POSSIBLE CLASSIFICATION
DESCRIPTION: CL
AWV LELL T ; Plasticity Modulus | 2055
\V' NGE ML)
KEY \‘ o b s I A T
| cc= CocfficignPof Gftvaturer * * " " * * ‘CU=" CeffictEnt of Uniformity MC= Moisture content PL= Plastic Limit LL= Liquid Limit
NMC = Namr_nmme Gonent (~ £ oy ¢ PI=" Plastie ¢ IndCy
'.o ( - [ L ' N I T Tb: . ';" ’

- Ly LTING
The results contained Jerein apply only Td %hepértlcula.r sa'mﬂe(s) tested whose sample submission form serial number is herein quoted,
and to the specific tests gd out, ag.detailed in,this te efort. No extract, abridgement or abstraction from a Test Report may be
published or used to ad'v e wr% mnsent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
please return to the a(ﬁfeggwm Ve s 444y, v,r =
/ /f/‘. E4 10 Q‘}‘
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mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

A.S.KJAMUHURI SHOWGROUND

AP E: X P.O. BOX 10782-00100, NAIROBI KENYA

PROJECTS Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke
TRIAL PIT NO. (PD 8)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Sampled By: BEN
Depth  0.8m Location: TP 8 Test Date: 9/9/2024
GRADING PARTICLE SIZE DISTRIBUTION Tested By:  Austine
TEST METHOD : BS 1377:Part 2
Wt. of Dry Sample 402]g | | [
g
¥ | Retained Z PARTICLE SIZE DISTRIBUTION
& 1000 . N A -
A mass(g) N ////
75 100.0 9.0 »
50 100.0 —1
375 1000 600 S
28 100.0
20 100.0 100
14 100.0 :
10 100.0
6.3 100.0 600
5 100.0 o
2.36 100.0 ‘B 500
1.18 13.0 96.8 5
0.6 24.0 90.8 = 400
0.425 18.0 80.3 ’
0.3 7.0 84.6
0.21 10.0 82.1 300
0.150 8.0 80.1
0.075 3.0 79.4 200
100
00 AL
0.001 001 01 Particle Size (mm) 1 10 100
% CLAY |% SILT % SAND % GRAVEL BOULDERS
D10 Total |Fine Medium CoarscTotal  {Fine Medium Coarse Total Fine Medium Coarse Total Total
D30 52 62 92 20.6
D60 CLAY vety sandy
ATTERBERG LIMITS NMC ICLAY ACTIVITY (%)|
LL PL PI 15.7 |
PENETRATION 16 18 20 22 24.1 24.1 30.2 LINEAR SHRINKAGE
M. C% 49.9 1521 | 543 560.4 24.1 FROMLAB. | 14.9
700 CALCULATED [ 14.2 |with % passing 0.425 sieve of: 86.3
£F,
60.0 —— &;g —€E
50.0 —
g 50 o i
40.0
z 50 ___—"TH
£ a0 2w ~CH —V
£ ¥ 2 & | e
S 200 H P g
o T 20 MH
5 100 Zz 10 '*‘sc::ﬁﬂda’ :iﬁ
S 00 S o — L . . ‘ ‘ ‘
2 10 12 14 16 18 20 22 24 26 28 30 8 0 0 20 40 50 6 70 8 90 100
Penetration (mm) o Liquid Limits (LL) %
USCS DEDUCTIONS
KEY TO LABORATORY CLASSIFICATION CRITERIA
2 2
Between 1 and Between 1
Lﬂ— Cy= Do Greater than 4 | Cc= Dy ctween L an ] Gw Cy= D Greater than 4 | Cc= Ds ctween
Dy Dy xDgp 3 Dy Dy xDg) and 3
SP  Not meeting all gradation requirements for SW GP Not meeting all gradation requirements for GW
Atterberg limits below "A" Atterberg limits below "A" Line or P.I A "A" Line with P.L
smo| T Limits plotting in shaded zone with GM & ’ bove "A" Line with P
Line or P.I. Less than 4 Less than 4 Between 4 and 7 are
T P.I. Between 4 and 7 are bordetline T X . L.
Atterberg limits above "A" . Atterberg limits above "A" Line or P.I borderline cases requiring
SC R cases requiring use of dual symbols. GC
Line or P.1. greater than 7 : |greater than 7 use of dual symbols.
'USCS CLASSIFIED SOIL CL Cy Cc { USCS POSSIBLE CLASSIFICATION
DESCRIPTION: i CH
\\\\Hln'f// -
«\ Plasticity Modulus 2607
-\' .ﬂ\*u‘-": ) '/‘
TS _\) eereelea,, H ‘,
| CC= Locffcmgt'of}uunatur‘c | CU= Copff'?mt (ﬂjamformltv MC= Moisture content PL= Plastic Limit LL= Liquid Limit
NMC = Naturgmoub&f‘e Gont,en ~ICET ‘PI}‘ Plast!g IndE) = ’
CONSTIT 5 -

- L 2 - =
The results contalnedIer% apply onl\'}p %hgpértlcular sa'mﬂe(s) tested whose sample submission form serial number is herein quoted,
and to the specific tests e_d out, as.détailed insthis test regort. No extract, abridgement or abstraction from a Test Report may be
published or used to ad'v e w’r% mnsent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
please return to the a(ﬁfeggwr' Ve s 444y, ‘? g
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A.S.KJAMUHURI SHOWGROUND
P.O. BOX 10782-00100, NAIROBI KENYA
Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke
TRIAL PIT NO. (PD 9)

APEX

PROJECTS

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Sampled By: Ben
Alignment Samples Depth  1.1m Location:  TP9 Test Date: 10/9/2024
GRADING PARTICLE SIZE DISTRIBUTION Tested By:  Austine
TEST METHOD : BS 1377:Part 2
Wt. of Dry Sample 584]g | [ [
o0
g
© | Retained g PARTICLE SIZE DISTRIBUTION
2 & 100.0 -* e -
o | mass(g) X |Le—]
Lt
75 100.0 90.0 ]
50 100.0 o
375 1000 w00 ol
28 100.0 : Cuni
20 100.0
14 100.0 700
10 100.0
6.3 100.0 60.0
5 100.0 o
2.36 7.0 98.8 =
18] 150 96.2 g %00
0.6 36.0 90.1 :
0.425 23.0 86.1 o8 400
0.3 16.0 83.4
0.21 19.0 80.1 300
0.150 11.0 78.3
0.075 6 77.2 200
100
0.0 A
0.001 0.01 0.1 Particle Size (mm) 10 100
% CLAY |% SILT % SAND % GRAVEL BOULDERS
D10 Total |Fine Medium CoarscTotal  {Fine Medium Coarse Total Fine Medium Coarse Total Total
D30 6.2 6.7 8.7 21.6 1.2 12
D60 CLAY vety sandy
ATTERBERG LIMITS NMC CLAY ACTIVITY (%)
L PL PI 15.7
PENETRATION 16 18 20 22 25.8 25.8 27.4 LINEAR SHRINKAGE
M. C % 49.4 51.5 53.4, 55.5 25.8 FROM LAB. 13.6
60.0 CALCULATED [ 12.9 |with % passing 0.425 sieve of: 86.1
e
500 — iz —CE
— 400 60 v
& 50 CE
£ 300 2w c
g = — H MV
< 30
§ o0 : 20 ’/CI—%:/—MH—
- = -
5 100 z 10
k] 5 sc_%
2 oo g 0 : : : :
10 12 14 16 20 24 26 28 30 = o 10 20 40, .50 60 70 80 90 100
Penetration (mm) o quuld Limits (LL) %
USCS DEDUCTIONS
KEY TO LABORATORY CLASSIFICATION CRITERIA
2 y 1 i 2 . 1
...... SW_| Cy= Do Greater than 4 Ce= Dﬁr Between 1 and GW Cu= Dy Greater than 4 | Ce= 930 Between
Dy Dyy;xDgo 3 Dy Dyy xDgy and 3
SP  Not meeting all gradation requirements for SW GP_Not meeting all gradation requirements for GW
Atterberg limits below "A" Atterberg limits below "A" Line or P.I. ce "A" Line with P.
SM . € Limits plotting in shaded zone with GM . s Above "A" Line with P.I
Line or P.I Less than 4 Less than 4 Between 4 and 7 are
Nttetbete Limits ab A P.I. Between 4 and 7 are bordetline Nttetbere Limits ab AL P1 borderli o
£ V' vs > a V pa WL
sC t.tC( crg 1mits above "/ cases [‘Cquirjng use of dual sy mbols. GC tter crg 1mits above ne or ordetline cases requiring
Line or P.1. greater than 7 ; greater than 7 use of dual symbols.
USCS CLASSIFIED SOIL CL Cy Cc USCS POSSIBLE CLASSIFICATION
DESCRIPTION: [eu
Plasticity Modulus 2360
KEY
CcC= Coefficient of Curvature CU= Coefficient of Uniformity MC= Moisture content PL= Plastic Limit LL= Liquid Limit
NMC = Natural Moisture Content PI= Plastic Index !
\ \\\Illfj//,
e, 1 ”
O R A
~ ¢ o LICENSER ™ e
~ o RICCIVAED e T
--5.- CCNS'H-W -::_
e T NG &
NGINEER
The results contained Jerein apply only to Rh% értlcula.r sa'mﬂe(s) tested whose sample submission form serial number is herein quoted
and to the specific tests ed out, a

mnsent of the Managing Director, APEX PROJECTS LIMITED.
‘

published or used to ad'v
please return to the a(ﬁfeggwr'

/4"@

Ve 50444,

Ed10

Qi“

&tailed insthis teii refort. No extract, abridgement or abstraction from a Test Report may be
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A.S.KJAMUHURI SHOWGROUND

AP E: X P.O. BOX 10782-00100, NAIROBI KENYA

PROJETCTS Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (PD 10)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Sampled By: Ben
Alignment samples [ Depth 1.im Location: TP 10 Test Date: 10/9/2024
GRADING PARTICLE SIZE DISTRIBUTION Tested By: Ben
TEST METHOD : BS 1377:Part 2
W. of Dry Sample 401]g [ [ [
&
o | Retained Z PARTICLE SIZE DISTRIBUTION
I = 100.0 — - ~——o _
7 | mass(g) = L] <
75 100.0 90.0 -
50 100.0 v
37.5 100.0 80.0
28 100.0 o —
20 100.0
14 100.0 00
10 100.0
6.3 100.0 60.0
5 100.0 o
2.36 12.8 96.8 @ 50.0
1.18 7.6 94.9 ﬁ
0.6 10.4 92.3
0425| 156 88.4 ® 00
0.3 16.4 84.3
0.21 13.6 80.9 300
0.150 16.8 76.8
0.075 8.4 74.7 200
10.0
0.0 A
0.001 0.01 0.1 Particle Size (mm)l 10 100
% CLAY |% SILT % SAND % GRAVEL BOULDERS
D10 Total |Fine Medium Coarsc Total — {Fine Medium Coarse Total Fine Medium Coarse Total Total
D30 9.7 8.0 4.5 22.1 3.2 3.2
D60 CLAY very sandy
ATTERBERG LIMITS NMC ICLAY ACTIVITY (%)
LL PL PI 18.1 |
PENETRATION | 16 18 20 22 2130 213 262 LINEAR SHRINKAGE
M. C% 43.3 45.5 47.5 49.6 21.3 FROM LAB. 12.9
60.0 CALCULATED | 12.3 |with % passing 0.425 sicve of: 88.4
50.0 80 —CE
_e— 1 — 70
- 40.0 60
g o (87 _—
€ 300 (83
g ';S 40 ———CH MV
S 200 X 10 el -
; § 20 - /ﬁ" - MH
3 100 s M
£ 0| sesmmyy
S 00 Z 0 ‘ ‘ . .
10 12 14 16 18 20 22 24 26 28 30 g 0 10 20 30 70 80 90 100
L Penetration (mm) L|qu|d L|m|ts(LL) %
USCS DEDUCTIONS
KEY TO LABORATORY CLASSIFICATION CRITERIA
2 y ! 2 ,~
[sw_ Co= 2% Greater than4 | Co= Dy Between T and LO¥ | cp= Do Greaterthan4 | C= | D Betweenl
Dy DyoxDgy 3 Dy Do xDgo and 3
SP_ iNot meeting all gradation requirements for SW GP_Not meeting all gradation requirements for GW
Atterberg limits below "A" Atterberg limits below "A" Line or| e "A" Line wi
SM crhers Limits plotting in shaded zone with GM & Above "A" Line with P.1
Line or P.I Less than 4 X DP.I Less than 4 Between 4 and 7 are
- v w | P.L Between 4 and 7 are borderline - P X .
Atterberg limits above "A .. Atterberg limits above "A" Line or| borderline cases requiting
SC i cases requiting use of dual symbols. GC
Line or P.I. greater than 7 P.1. greater than 7 use of dual symbols.
'USCS CLASSIFIED SOIL CL Cy Cc E USCS POSSIBLE CLASSIFICATION
DESCRIPTION: CL
| Plasticity Modulus | 2316
KEY
CC= Coefficient of Curvatyrg \ | | | €CP3 Coefficient of Uniformity MC= Moisture content PL= Plastic Limit LL= Liquid Limit
NMC = Natural Molstu;etbn‘ent = hP‘IJ bJAsnc Index
\‘ )U k *AWLETY . ?— 'A/
we el
s ‘\ ! g . l;.._.'l’///,
> £ o LICENSED ™. % %
VS i .
- ;- s oS LTING *, % =

and to the specific tests e_d out, as.detailed inthis teii refort. No extract, abridgement or abstraction from a Test Report may be
published or used to ad'v mnsent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,

please return to the a(ﬁfeggwr' Ve s 444y, -.
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A.S.KJAMUHURI SHOWGROUND
A_P EX P.O. BOX 10782-00100, NAIROBI KENYA
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TRIAL PIT NO. (PD 11)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Sampled By: Ben
Alignment samples I Depth 1.0m Location: TP 11 Test Date: 10/9/2024
GRADING PARTICLE SIZE DISTRIBUTION Tested By: Ben
TEST METHOD : BS 1377:Part 2
W. of Dry Sample 420[g [ [ [
_%C PARTICLE SIZE DISTRIBUTION
H 2 100.0 . *—o _
% Retained & 1] L—T" 1
o | mass(g) = 90.0 AT
75 100.0 P
50 100.0 800
37.5 100.0 ’ o
100.0
20 100.0 700
14 100.0
10 100.0 60.0
6.3 100.0 o
5 100.0 ' 500
2.36 6.1 98.5 ﬁ
1.18 16.1 94.7
06| 100 92.3 3 400
0.425 22.0 87.1
0.3 14.1 83.7 30.0
0.21 14.0 80.4
0.150 12.0 77.5 200
0.075 8.0 75.6
10.0
00 L
0.001 0.01 0.1 particle Size (mm)l 10 100
% CLAY |% SILT % SAND % GRAVEL BOULDERS
D10 Total |Fine Medium Coarse Total ~ {Fine Medium Coarse Total — |{Fine Medium Coarse Total Total
D30 8.1 8.6 6.2 22.9 1.5 1.5
D60 CLAY very sandy
ATTERBERG LIMITS NMC CLAY ACTIVITY (%)
LL PL PI 17.7
PENETRATION 16 18 20 22 23.0 23.0 28.0 LINEAR SHRINKAGE
M. C % 46.7 48.9 51.0 53.0 23.0 FROM LAB. 14.2
CALCULATED | 13.1 [with % passing 0.425 sieve of: 87.1
60.0 80 CE
500 e 70 /
— 0 e —
__ 400 50 — —CE|
g £ w0 ~CH /'\?‘.{74
+ 300 a -1
S X 30 e _—
€ 3 = MH
5 200 T 20 T
g z o -
4 —
5 100 3 !
2 2 T T } T T T T T
© 0 10 20 3 40 50 60 70 80 90 100
g o a “ Liquid Limits (LL)%
10 12 14 16 18 20 22 24 26 28 30
— Penetration (mm)
USCS DEDUCTIONS
KEY TO LABORATORY CLASSIFICATION CRITERL
2 N 2 ae
|———Sl Cy= Do Greater than 4 | Cc= D Berween 1 and Gw Cy= Da Greater than 4 | Cc= Dlm Berween 1
Dy Dy[xDygy 3 Dy DyyixDygy and 3
SP  iNot meeting all gradation requirements for SW GP Not meeting all gradation requirements for GW
Atterberg limits below "A" Atterberg limits below "A" Line "A" Li /i
SM Li s X Limits plotting in shaded zone with GM g‘ Above "A" Line with P.L
ine ot P.I Less than 4 or P.I. Less than 4 Between 4 and 7 ate
T P.I. Between 4 and 7 are borderline e - i o
sC Atterberg limits above "A" .. Atterberg limits above "A" Line | borderline cases requiring
i cases requiring use of dual symbols. GC
Line or P.1. greater than 7 or P.1. greater than 7 use of dual symbols.
'USCS CLASSIFIED SOIL CL Cy Cc t USCS POSSIBLE CLASSIFICATION
DESCRIPTION: { CH
Plasticity Modulus 2437
KEY NALILLERY I
CC= Coefficient of \1&\ atuey VG E CQ— (!o[fﬁment of Uniformity MC= Moistute content PL= Plastic Limit LL= Liquid Limit
NMC = Natural ML&}H&; Op‘i?ent 4 Pi— Rlas{pﬂndex |
\ . -(,u .
R S e T
< C’,- g'Cch;E:- . e
- e CLN:U'_H'NF‘ : ’7 o=t

and to the specific tests e_d out, as.detailed inthis teii refort. No extract, abridgement or abstraction from a Test Report may be
published or used to ad'v mnsent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
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TRIAL PIT NO. (PD 13)

APEX

PROJECTS

please return to the a(ﬁfeggwr'
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Ve 50444,

Ed10

‘
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CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Sampled By: Ben
| Depth1om  [Location: TP13 Test Date: 10/9/2024
GRADING PARTICLE SIZE DISTRIBUTION Tested By: Ben
TEST METHOD : BS 1377:Part 2
W. of Dry Sample 380[g [ [ [
&
o | Retained E PARTICLE SIZE DISTRIBUTION
5 & 100.0 - * @ M
2 mass(g) N ’,_*/*""—*
75 100.0 900 =a
50 100.0 /,/0/‘
375 100.0 200 1
28 100.0
20 100.0
14 100.0 700
10 100.0
6.3 100.0 60.0
5 10.0 97.4 o
2.36 5.0 96.1 B 500
1.18 6.0 94.5 5
06| 9.0 92.1 & oo
0.425 8.0 90.0 ’
0.3 8.0 87.9
0.21 5.0 806.6 300
0.150 6.0 85.0
0.075 18.0 80.3 20.0
10.0
0.0 -
0.001 0.01 0.1 Particle Size (mm)l 10 100
% CLAY |% SILT % SAND % GRAVEL BOULDERS
D10 Total |Fine Medium Coars¢ Total  {Fine Medium Coarse Total Fine Medium Coarse Total Total
D30 7.6 42 39 15.8| 3.9 3.9
D60 CLAY sandy
ATTERBERG LIMITS NMC CLAY ACTIVITY (%)
LL PL PI 8.4
PENETRATION | 16 18 20 22 2120 212 26.7 LINEAR SHRINKAGE
M. C % 44.0 | 46.1 | 479 50.3 21.2 FROM LAB. 13.6
60.0 CALCULATED | 12.5 [with % passing 0.425 sieve of: 90.0
50.0 80
/qr/"—/ 70
40.0
§ 60
E 300 . 50
2 2 0 CH
£ 200 < -]
o H 30 I o —
£ 100 T 20 _—T" MH
k] z 10 m/fl ="Ml
S oo 3 Se— =ML
10 12 14 16 18 20 22 24 26 28 30 E
N o 0 10 20 40 50 60 70 80 90 100
Penetration (mm) a Liquid Limits (LL) %
USCS DEDUCTIONS
KEY TO LABORATORY CLASSIFICATION CRITERIA
2 2
lsl Co= P9 Greater than4 | Ce= D3 Between 1 and GV | cy= P& Greaterthan4 | Ce= D3 Between 1
Dy Dy{xDgo 3 Dy Dyy/xDgy and 3
SP  iNot meeting all gradation requirements for SW GP_Not meeting all gradation requirements for GW
Atterberg limits below "A" Atterberg limits below "A" Line or | Above "A" Li i 1
SM L s Limits plotting in shaded zone with GM s bove ine with P
ine or P.I Less than 4 N P.I Less than 4 Between 4 and 7 are
Atterbere Limits ab A P.I. Between 4 and 7 are bordetline Atterbere Limits ab AT Li borderdi ) o
sC ps tAtC[‘ crg 1mits above "/ cases tc(]uiring use of dual SVmb()lS_ GC Atter] crg 1mits above "/ ine or orderline cases requiring
Line or P.1. greater than 7 . P.1 greater than 7 use of dual symbols.
USCS CLASSIFIED SOIL CL Cy Cc USCS POSSIBLE CLASSIFICATION
DESCRIPTION: CL
Plasticity Modulus 2404
KEY
CC= Coefficient of Curvature CU= Coefficient of Uniformity MC= Moisture content PL= Plastic Limit LL= Liquid Limit
NMC = Natural Moisture Content, ; | ; JPI= Plastic Index
Y s AV iy rg
/
\\\\pgocse r [,
ety v,
Gy Y et Ny,
\O o LICENSER e
~ o B ENSER . T e
S & CONsuLTING . %2
v ; NGINEED - "
The results contained Jerein apply only to Rh% értlcula.r sa'mﬂe(s) tested whose sample submission form serial number is herein quoted
and to the specific tests ed out, as.détailed insthis teii refort. No extract, abridgement or abstraction from a Test Report may be
published or used to ad'v e wr mnsent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
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£
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A.S.KJAMUHURI SHOWGROUND

AP E: X P.O. BOX 10782-00100, NAIROBI KENYA

PROJECTS Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke
TRIAL PIT NO. (PD 14)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Sampled By: Ben
Alignment samples Depth 1.2 m Location:  TP14 Test Date: 10/9/2024
GRADING PARTICLE SIZE DISTRIBUTION Tested By: Ben
TEST METHOD : BS 1377:Part 2
Wt. of Dry Sample 358]g | [ [
&
o | Retained Z PARTICLE SIZE DISTRIBUTION
3 & 100.0 * * o .
—
| mass(g) = //
75 100.0 90.0 =
50 100.0 ‘//‘V
37.5 100.0 80.0 —
28 100.0 .__//
20 100.0 700
14 100.0
10 100.0
6.3 100.0 60.0
5 100.0 o
2.36 15.0 95.8 Q500
1.18 18.0 90.8 S
0.6 14.0 86.9 52 400
0.425 14.0 83.0 ’
0.3 6.0 81.3
0.21 8.0 79.1 800
0.150 10.0 76.3
0.075 7.0 74.3 20.0
10.0
0.0 e
0.001 0.01 0.1 Particle Size (mm)l 10 100
% CLAY |% SILT % SAND % GRAVEL BOULDERS
D10 Total {Fine Medium Coarsc Total [ Fine Medium Coarse Total |Fine Medium Coarse Total Total
D30 7.0 5.6 8.9 21.5 4.2 4.2
D60 CLAY very sandy
ATTERBERG LIMITS NMC CLAY ACTIVITY (%)
LL PL PI 10.5
PENETRATION 16 18 20 22 22.4 22.4 27.7 LINEAR SHRINKAGE
M. C % 458 1479 | 502 52.1 22.4 FROM LAB. | 13.7
60.0 CALCULATED | 13.0 |with % passing 0.425 sicve of: 83.0
P 80
50.0 —CE
_— 70
g 400 60 Cv _—
g 00 g CH ¢k
g T 4 A MV
200 =
S A T
g 100 _i 20 T - _ —’/n;l,l MH
i 2 10 | se— . L
s 0.0 a 0 T T T T T T T
10 12 14 16 18 20 22 24 26 28 30 o 0 10 20 30 40 50 60 70 80 90 100
Penetration (mm) & Liquid Limits (LL) %
USCS DEDUCTIONS
KEY TO LABORATORY CLASSIFICATION CRITERIA
2 y 2 v
L*SW Cy= D Greater than 4 Ce= Dsy Between 1 and § 6w Cy= D Greater than 4 Ce= Ds Beaween 1
Dy Dyp;xDgy 3 Dy D10¥XD60 and 3
SP  :Not meeting all gradation requitements for SW GP :Not meeting all gradation requirements for GW
Atterberg limits below "A" Atterberg limits below "A" Line |  Above "A" Li: /ith P.L
SM . & Limits plotting in shaded zone with GM & ove e wit
Line or P.I. Less than 4 € X or P.I. Less than 4 Between 4 and 7 are
Atterberg limits above "A" |- Between 4 and 7 are borderline Atterberg limits above "A" Line | borderli S requiti
SC ‘ erberg § above "/ cases rcquiﬁng use of dual S\'mbols_ GC erberg § above JAne orderline cases requiring
Line or P.1. greater than 7 . or P.I greater than 7 use of dual symbols.
USCS CLASSIFIED SOIL CL Cy Cc ‘ USCS POSSIBLE CLASSIFICATION
DESCRIPTION: { CH
Plasticity Modulus | 2300
KEY
CC= Coefficient of Curvaguse | | | | qu Coefficient of Uniformity MC= Moisture content PL= Plastic Limit LL= Liquid Limit
NMC = Natural metqr\&;ﬁtmt e PIE/ B'la§t1c Index
‘ U(‘J OGE < I,‘
N ‘,) anatiag e
\\ o i T
w O LICENSED ™. ™ "
VS - .
S$7 CONSULTING * 2

and to the specific tests e_d out, as.detailed inthis teii refort. No extract, abridgement or abstraction from a Test Report may be
published or used to ad'v mnsent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,

please return to the a(ﬁfeggwr' Ve s 444y, ‘? g
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A.S.KJAMUHURI SHOWGROUND
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TRIAL PIT NO. (PD 15)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Sampled By: Ben
Alignment samples Depth 1.2 m Location: TP 15 Test Date: 10/9/2024
GRADING PARTICLE SIZE DISTRIBUTION Tested By: Ben
TEST METHOD : BS 1377:Part 2
Wt. of Dry Sample 365|§ | | |
&
2 | Retained 4 PARTICLE SIZE DISTRIBUTION R
I & 100.0 — M
7 | mass(g) 5 =l
75 100.0 90.0 =
50 100.0 ‘//'
37.5 100.0 80.0 A
28 100.0 | o
20 100.0 00 MEl
14 100.0 ’
10 100.0
6.3 100.0 60.0
5 100.0 o
2.36 14.2 96.1 @ 50.0
1.18 20.0 90.6 §
0.6 11.5 87.5
0425 130 839 3 400
0.3 7.0 82.0
0.21 10.0 79.3 00
0.150 13.0 75.7
0.075 6.0 74.1 200
10.0
0.0 A
0.001 0.01 0.1 particle Size (mm)1 10 100
% CLAY |% SILT % SAND % GRAVEL BOULDERS
D10 Total {Fine Medium Coarse Total  {Fine Medium Coarse Total [Fine Medium Coarse Total Total
D30 7.9 5.5 8.6 22.1 3.9 3.9
D60 CLAY very sandy
ATTERBERG LIMITS NMC ICLAY ACTIVITY (%)
LL PL PI 10.5
PENETRATION 16 18 20 22 22.6 22.6 27.2 LINEAR SHRINKAGE
M. C % 455 | 477 | 49.8 51.8 22.6 FROM LAB. 13.7
60.0 CALCULATED | 12.8 |with % passing 0.425 sicve of: 83.9
80
50.0 T 70 CE
_—1
_. 400 60 v A
B 50 CE
£ 300 2 CH =y
1] z "/, ViV
§ 200 3 30 A
S 2 " MH
g £ O _wi
2 100 F- sc_CliL Jpp—"MI
2 ] VIl
S -] —
S 00 B 0
10 12 14 16 18 20 22 24 26 28 30 a 0 10 20 30 40 50 60 70 80 90 100
— Penetration (mm) — Liquid Limits (LL) % —
USCS DEDUCTIONS
KEY TO LABORATORY CLASSIFICATION CRITERIA
| 2 2
Betw 1a Betw 1
Sw Cy= D Greater than 4 | Cc= D3 coween 1 and oW Cy= De Greater than4 | Cc= D3 ctween
Dy Dy{xDygy 3 Dy DyyixDgy and 3
SP_ iNot meeting all gradation requirements for SW GP _Not meeting all gradation requirements for GW
Atterberg limits below "A" Atterberg limits below "A" Line | Above "A" Line with P.L
SM . g Limits plotting in shaded zone with GM & bove ine wit
Line or P.I. Less than 4 or P.I. Less than 4 Between 4 and 7 are
o P.I. Between 4 and 7 are borderline T X i o
Atterberg limits above "A" .. Atterberg limits above "A" Line | borderline cases requiring
sC . cases requiring use of dual symbols. GC
Line or P.1. greater than 7 . or P.I greater than 7 use of dual symbols.
'USCS CLASSIFIED SOIL CL Cy Cc $ USCS POSSIBLE CLASSIFICATION
DESCRIPTION: i I(:L
Plasticity Modulus | 2281
KEY
CC= Cocfficient of Curvatuge y | | | JGU= Coefficient of Uniformity MC= Moisture content PL= Plastic Limit LL= Liquid Limit
NMC = Natural Moistur\ﬁ)ﬁtc‘nt’ g '_ B PI&/‘HJastic Index
‘\ F O‘l O(sE - L I,
N ‘,) anatiag e
~ o i T
~ O LICENSED ™. ™% %
S$7 CONSULTING * 2

. ENGI o 5
The results contained Jerein apply onh‘}‘fd %?Etpérticular s%nﬂe(s) tested whose sample submission form serial number is herein quoted,

€tailed injthis t:eii report. No extract, abridgement or abstraction from a Test Report may be
1 eonsent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
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P.O. BOX 10782-00100, NAIROBI KENYA
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TRIAL PIT NO. (PD 16)

APEX

PROJECTS

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Sampled By: Ben
Alighment Samples Depth Location: TP 16 Test Date: 10/9/2024
GRADING PARTICLE SIZE DISTRIBUTION Tested By: Ben
TEST METHOD : BS 1377:Part 2
Wt. of Dry Sample 440]g [ [ [
&
o | Retained % PARTICLE SIZE DISTRIBUTION
= & 100.0 * * > ™
% mass(g) S r,,—”/
75 100.0 90.0 ‘//‘ 4
50 100.0
375 100.0 800 o
28 100.0
20 100.0 700
14 100.0 :
10 100.0
6.3 100.0 60.0
5 100.0 o
2.36 100.0 @ 50.0
1.18 14.0 96.8 E
0.6 18.0 92.7 o
0425 166 89.0 3* w00
0.3 9.4 86.8
0.21 8.8 84.8 300
0.150 9.0 82.8
0.075 6 81.4 200
10.0
0.0 L
0.001 001 01 Particle Size (mm) 1 10 100
% CLAY |% SILT % SAND % GRAVEL BOULDERS
D10 Total |Fine Medium Coars¢Total  |Fine Medium Coarse Total Fine Medium Coarse Total Total
D30 5.4 5.9 7.3 18.6
D60 CLAY sandy
ATTERBERG LIMITS NMC ICLAY ACTIVITY (%)
LL PL PI 15.7
PENETRATION 16 18 20 22 22.4 22.4 28.2 LINEAR SHRINKAGE
M. C% 46.3 48.5 50.6* 52.7 22.4 FROM LAB. 13.0
60.0 CALCULATED | 13.2 |with % passing 0.425 sieve of: 89.0
80
—
50.0 — 2 CE|
_ 400 60 o —
2 . CE
£ 300 b
2 £ MV
5 200 3
o T°
o £
5 100 >
2 oo H
10 12 14 16 18 20 2 2 26 28 30 o Li4?1id Lilsv?its (Lf)o% 80 90 100
- Penetration (mm) 9
USCS DEDUCTIONS
KEY TO LABORATORY CLASSIFICATION CRITERIA
2 2
Betw 1a Betw 1
lﬂ Cy= D Greater than 4 | Cc= D;[! crween 1 and 6w Cy= Dy Greater than 4 | Cc= Dsy ctween
Dy DyyixDgo 3 Dy Dyy;xDgy and 3
SP  Not meeting all gradation requirements for SW GP Not meeting all gradation requirements for GW
Atterberg limits below "A" Atterberg limits below "A" Line or P.L. e "A" Line wi
SM e N Limits plotting in shaded zone with GM N & Above "A" Line with P.L
Line ot P.L Less than 4 © Less than 4 Between 4 and 7 are
e ; P.I Between 4 and 7 are borderline o X i o
sC Atterberg limits above "A" . Atterberg limits above "A" Line or P.I. borderline cases requiting
R cases requiring use of dual symbols. GC
Line or P.I. greater than 7 |greater than 7 use of dual symbols.
'USCS CLASSIFIED SOIL CL Cy Cc USCS POSSIBLE CLASSIFICATION
pescrerions || L fen
Plasticity Modulus 2509
KBY
CC= Coefficient of Curvature CU= Coefficient of Uniformity MC= Moisture content PL= Plastic Limit LL= Liquid Limit
NMC = Natural Moisture Content, 4 1 PI=, Plastic Index
. L W VO ‘l’ 7 ,
\
N RTTLLET 2 T4
- . W Q,
\O. o LICENSER ™ e
~ o e e Ky 3 ED e T
-~ 7 C C NSULT) ING '7 :_
- U . NG
NGINEED
The results contained Jerein apply only to Rh% értlcula.r sa'mﬂe(s) tested whose sample submission form serial number is herein quoted,
and to the specific tests ed out, a

published or used to ad'v
please return to the a(ﬁfeggwr'

Ve 50444,

‘
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&tailed insthis teii refort. No extract, abridgement or abstraction from a Test Report may be
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A.S.KJAMUHURI SHOWGROUND

AP E: X P.O. BOX 10782-00100, NAIROBI KENYA

PROJECTS Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke
TRIAL PIT NO. (PD 17)

CLIENT: |EGIS CONSULTANTS LIMITED
PROJECT{GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
I Sampled By: Ben
[ Depth  1.im Location: TP 17 Test Date: 10/9/2024
GRADING PARTICLE SIZE DISTRIBUTION Tested By: Ben
TEST METHOD : BS 1377:Part 2
Wt. of Dry Sample 400I§ I | I
&
0| Retained z PARTICLE SIZE DISTRIBUTION
£ & 1000 - - -—t _
% | mass(g) = 41T
75 100.0 900 —
50 100.0 ,‘/0/
375 100.0 w00 o
28 100.0
20 100.0 7
14 100.0 00
10 100.0
6.3 100.0 60.0
5 100.0 o
2.36 100.0 ‘G 500
1.18 10.0 97.5 s
0.6 15.0 93.8 2 400
0.425 18.0 89.3 ’
0.3 7.0 875
0.21 7.0 85.8 300
0.150 11.0 83.0
0.075 5 81.8 200
10.0
0.0 e
0.001 0.01 0.1 Particle Size (mm) 1 10 100
% CLAY |% SILT % SAND % GRAVEL BOULDERS
D10 Total |Fine Medium CoarscTotal  |Fine Medium Coarse Total Fine Medium Coarse Total Total
D30 5.8 6.3 6.3 18.3
D60 CLAY sandy
ATTERBERG LIMITS NMC CLAY ACTIVITY (%))
LL PL PI 15.7 '
PENETRATION 16 18 20 22 21.9 21.9 27.7 LINEAR SHRINKAGE
M. C % 46.0 | 483 | 49.6° 51.9 21.9 FROMLAB. | 13.6
60.0 CALCULATED | 13.0 |with % passing 0.425 sieve of: 89.3
50.0 — 80 —€E
= 400 60 —— - |
X /EE
£ = 40 —
;> S
9 L
¢ 100 T 20— 477—1,—'<7—MH—
2 z 10 se— i
§ 0.0 g o pm—
10 12 14 16 18 20 22 24 26 28 30 E 0 10 20 40 50 60 80 90 100
Penetration (mm) a Liquid Limits (LL) %
USCS DEDUCTIONS
KEY TO LABORATORY CLASSIFICATION CRITERIA
2 2
v 1 i i 1
& Cy= Dg Greater than 4 | Cc= Dsy Between 1 and L oW Cy= Dy Greater than 4 | Cc= D3 Between
Dy DyyixDgo 3 Dy DyyxDgo and 3
SP  INot meeting all gradation requirements for SW GP Not meeting all gradation requirements for GW
Atterberg limits below "A" Atterberg limits below "A" Line or P.L. "A" Line wi
SM . s . Limits plotting in shaded zone with GM 8 Above "A" Line with P.L.
Line or P.I. Less than 4 © Less than 4 Between 4 and 7 are
- P.I. Between 4 and 7 are borderline __ X X o
Atterberg limits above "A" L. Atterberg limits above "A" Line or P.I bordetline cases requiring
SC . cases requiring use of dual symbols. GC
Line or P.1 greater than 7 greater than 7 use of dual symbols.
'USCS CLASSIFIED SOIL CL Cy C¢ USCS POSSIBLE CLASSIFICATION
DESCRIPTION: CL
Plasticity Modulus 2472
KEY
CC= Coefficient of Curvature CU= Coefficient of Uniformity MC=Moisture content PL= Plastic Limit LL= Liquid Limit
NMC = Natural Moisture C()ﬂt@\\ \ | | |PI5 Plastic Index |
A B B B ol B A
N
w O LICENSED ™. % -
A A& o .
-~ CLN:U'_ INE ™Y

- { N L=
The results contained Jerein apply only ‘fd ﬁ\%pgrhcular sa'mﬂe(s) tested whose sample submission form serial number is herein quoted,
and to the specific tests e_d out, as.détailed insthis teii refort. No extract, abridgement or abstraction from a Test Report may be
published or used to ad'v mnsent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
please return to the a(ﬁfeggwr' Ve s aayy, ¢ _\.‘3 -
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PROJECTS

A.S.KJAMUHURI SHOWGROUND
P.O. BOX 10782-00100, NAIROBI KENYA
Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke
TRIAL PIT NO. (PD 18)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Sampled By: Ben
Alignment samples Depth 1.0 m Location:  TP18 Test Date: 10/9/2024
GRADING PARTICLE SIZE DISTRIBUTION Tested By: Ben
TEST METHOD : BS 1377:Part 2
W. of Dry Sample 511[g [ [ [
o0
=l
o | Retained g PARTICLE SIZE DISTRIBUTION
2 & 100.0 / -— _
%) mass(g) N |
75 100.0 9.0 l
50 100.0
W] - -
— A e
1 100.
0] 190 |93 L T
6.3 30.5 90.3 600
5 50.0 80.5 o
2.36 13.0 78.0 B 50.0
1.18 12.2 75.6 E
0.6 13.0 73.1 = 200
0.425 17.4 69.6 ’
0.3 15.9 66.5
0.21 14.0 63.8 300
0.150 6.6 62.5
0.075 4 61.6 20,0
10.0
0.0 A
0.001 0.01 0.1 Particle Size (mm)l 10 100
% CLAY |% SILT % SAND % GRAVEL BOULDERS
D10 Total {Fine Medium Coars¢Total  iFine Medium Coarse Total |{Fine Medium Coarse Total Total
D30 4.9 6.5 4.9 164} 12.3 9.7 22.0
D60 CLAY sandy vety gravelly
ATTERBERG LIMITS NMC CLAY ACTIVITY (%)
LL_ PL PI 9.9
PENETRATION 16 18 20 22 25.2 25.2 241 LINEAR SHRINKAGE
M. C% 45.1 | 472 | 494 51.4 25.2 FROMLAB. | 12.1
60.0 CALCULATED | 11.3 |with % o pasing 0.425 sieve of 696
500 80
e 70 ~TE
__ 400 60 —
g w0 cv _—
£ 300 X CH cE
£ 200 g ® -~ il
§ g 30 P I
3 100 £> 20 G ‘/;ffw
§ | sy
o 12 14 16 18 20 2 24 26 28 30 é 0 10 20 30 40 50 60 70 80 90 100
Penetration (mm) Liquid Limits (LL) %

USCS DEDUCTIONS

KEY TO LABORATORY CLASSIFICATION CRITERIA

2 2
Betw 1 Betw 1
l»——SL Cy= Dy Greater than 4 | Cc= Dy crween 1 and 6w Cy= Dy Greater than4 | Cc= Dsy ctween
10 DyyxDygy 3 Dy Dyg|xDygy and 3
SP_ Not meeting all gradation requirements for SW GP__Not meeting all gradation requirements for GW
Atterberg limits below "A" Atterberg limits below "A" Line | Above "A" Line with P.I
SM Li 5 N Limits plotting in shaded zone with GM g‘_ apove e wit
ne or P.I. Less than 4 . or P.I. Less than 4 Between 4 and 7 ate
__ ; P.I. Between 4 and 7 are bordetline e ; - ) o
Atterberg limits above "A" i Attetberg limits above "A" Line | borderline cases requiting
sC . cases requiring use of dual symbols. GC ¢ ¢
Line or P.1. greater than 7 i or P.I greater than 7 use of dual symbols.
'USCS CLASSIFIED SOIL CL Cy Cc } USCS POSSIBLE CLASSIFICATION
DESCRIPTION: ! CL
Plasticity Modulus | 1681
N EEE Al
KEY \ ! Iy
cc= Coefﬁclcm“eur\aﬂﬂ OGE cp= Cdeffigient of Uniformity MC= Moisture content PL= Plastic Limit LL= Liquid Limit
NMC = Natumll\hmtu@%nmm- ey .PI— "ﬁh;nc Iﬁdc\

-

and to the specific tests
published or used to ad'v

L P -~ 1~ ’ ’
g K05 ‘t-t“‘c_\E:‘- LG,
/
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The results contained Jerein apply only ‘fd ﬁ\%pgrhcular sa'mﬂe(s) tested whose sample submission form serial number is herein quoted,

e_d out, as.détailed insthis teii refort. No extract, abridgement or abstraction from a Test Report may be
e vyr eonsent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
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PROJECTS

A.S.KJAMUHURI SHOWGROUND
P.O. BOX 10782-00100, NAIROBI KENYA
Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke
COMPACTION TEST RESULTS DETAILED DESIGN
TRIAL PIT NO. (DD 1)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN ROADS
Depth Range: Location DD1 Test Date: 22/04/2025
Sampled By: Tested By Austine
DRY DENSITY/ OPTIMUM MOISTURE CONTENT RELATIONSHIP
TEST METHOD : BS 1377:Part 4
MOISTURE CONTENT
Moisture Addition (%) 16 18 20 22 24 MC (FROM SITE)
Tin No. K2 4 D CC KP V2
Weight of Wet Soil + Tin (g) 85.9 81.4 85.2 89.3 83.9 91.7
Weight of Tin + Dry Soil () 73.3 69.4 71.3 74.2 68.1 86.7
Weight of Tin(g) 20.6 23.1 21.7 23.9 18.6 25.0
Weight of Moisture (o) 12.6 12.0 13.9 15.1 15.8 5.0
Weight of Dry Soil (2) 52.7 46.3 49.6 50.3 49.5 61.7
Moisture Content (%) 23.9 25.9 28.0 30.0 31.9 8.1
Wt of Mould+base+specimen (2)] 5073 5214 5310 5257 5156
Wt of Mould+Base (o) 3701 3701 3701 3701 3701
Wt of Specimen (2) 1372 1513 1609 1556 1455
Bulk Density (ke/m’) 1372 | 1513 1609 1556 1455
Dry Density (ke/m’) 1107 1202 1257 1197 1103
Maximum Dry Density (kg/m 1244 Optimum Moisture Content (%)528.0
COM PACTIOWL CURVE
*
1200
S \
)
S
(=2 |
é |
=
‘»
e
5]
a
=
a
|
|
Moisture (%) y = -8.84x% + 492 85x - 5,627.56
1100
23.0 25.5 28.0 30.5 33.0
TESTED BY: O dawssine, 7/, REMARKS:
PREPARED BY: N «° _.|Austine, “rd A
~ Tl r
APPROVED BY: _:- e" 5 5 iﬁﬂgl‘l’{éfl yz/mhqéo Signaowe:

The results contalnedIer in apply only Td %Yrepértlcular sa'mﬂe(s) tested whose sample submission form serial number is herein quoted,
and to the specific tests &tailed insthis teii refort. No extract, abridgement or abstraction from a Test Report may be
published or used to ad'v mnsent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,

e wrl
please return to the a(ﬁfeﬁwu ...... - _\8’ -
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PROJECTS

A.S.KJAMUHURI SHOWGROUND
P.O. BOX 10782-00100, NAIROBI KENYA
Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke
TRIAL PIT NO. (DD 2)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN ROADS
Depth Range: Location DD2 Test Date: 22/04/2025
Sampled By: Tested By Austine
DRY DENSITY/ OPTIMUM MOISTURE CONTENT RELATIONSHIP
TEST METHOD : BS 1377:Part 4
MOISTURE CONTENT
Moisture Addition (%) 16 18 20 22 24 MC (FROM SITE)
Tin No. E F6 DQ NO MM X3
Weight of Wet Soil + Tin (g) 95.2 90.4 94.1 97.7 92.1 92.4
Weight of Tin + Dry Soil (g) 81.6 77.4 79.2 81.6 75.3 87.0
Weight of Tin(g) 24.5 27.0 25.6 27.8 22.5 17.8
Weight of Moisture (g) 13.6 13.0 14.9 16.1 16.8 5.4
Weight of Dry Soil (g) 57.1 50.4 53.6 53.8 52.8 69.2
Moisture Content (%) 23.8 25.8 27.8 29.9 31.8 7.8
Wt of Mould+base+specimen (g) 5086 5228 5323 5278 5167
Wt of Mould+Base (g) 3701 3701 3701 3701 3701
Wt of Specimen (g) 1385 1527 1622 1577 1466
Bulk Density (kg/m?) 1385 1527 1622 1577 1466
Dry Density (ke/m’) 1119 | 1214 1269 1214 1112
Maximum Dry Density (kg/m 1260 Optimum Moisture Content (%)327.8
COMPACTION CURVE
* *
1200 / \
)
=
2
=
©
c
[
)
>
a
|
|
! y =-9.11x% +506.37x- 5,776.69
Moisture (%9
1100 '
23.0 25.5 28.0 30.5 33.0
. AV astine ' 7/ .
TESTED BY: “\\ o g%e ‘s, REMARKS:
PREPARED BY:  _A\* o |Austine, 4, ’/,
APPROVED BY: S ?C"_.-"C Ehg. %mehaw ’&gnature- _____

The results contalnedIerEm apply only Td %he

&tailed insthis teii
i e wrl

and to the specific tests
published or used to ad'v

pérhcular sa'mﬂe(s) tested whose sample submission form serial number is herein quoted,
refort. No extract, abridgement or abstraction from a Test Report may be
mnsent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
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PROJECTS

A.S.KJAMUHURI SHOWGROUND
P.O. BOX 10782-00100, NAIROBI KENYA
Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (DD 3)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN ROADS
Location:
Depth Range: DD3 Test Date: 22/04/2025
Sampled By: BEN Tested By AUSTINE
DRY DENSITY/ OPTIMUM MOISTURE CONTENT RELATIONSHIP
TEST METHOD : BS 1377:Part 4
MOISTURE CONTENT
Moisture Addition (%) 12 14 16 18 20 MC (FROM SITE)
Tin No. M6 GH GK RK KU HB
Weight of Wet Soil + Tin (g) 105.1 100.8 107.8 110.3 88.1 83.2
Weight of Tin + Dry Soil (g) 93.9 88.7 93.8 94.9 76.4 80.7
Weight of Tin(g) 24.8 22.6 25.8 26.8 28.6 26.4
Weight of Moisture (g) 11.2 12.1 14.0 15.4 11.7 2.5
Weight of Dry Soil (o) 69.1 66.1 68.0 68.1 47.8 54.3
Moisture Content (%) 16.2 18.3 20.6 22.6 24.5 4.6
Wt of Mould+base+specimen () 5207 5347 5445 5412 5315
Wt of Mould+Base (g) 3720 3720 3720 3720 3720
Wt of Specimen (g) 1487 1627 1725 1692 1595
Bulk Density (kg/ms) 1487 1627 1725 1692 1595
Dry Density (kg/m?’) 1280 1375 1430 1380 1281
Maximum Dry Density (kg/m]| 1422 Optimum Moisture Content (%)720.6
1450 COMPACTION-CURVE
*
|
*
1350 &5
E |
E I
>
‘»
c
<5
o
>
a |
/ y =-8.37x2+341.43x- 2,059.11
Moisture (%9
1250 :
14.0 16.5 19.0 21.5 24.0
. . \Y : / .
TESTED BY: \\\ o [Austine / /, REMARKS:
PREPARED BY:  N* @ oy o, ‘4 7.
> O - lCENSGo W e T
APPROVED BY: o) = L:I}q_"gzl‘fmn Waiharo ~Signature: |
LW ITH ,»_h'h_ll““::: - -
The results contained Jerein g'pply o“nlf/fd %}y%tpérticular s&nﬂe(s) tested whose sample submission form serial number is herein quoted,

published or used to aev ea

please return to the a(ﬁfeggw'rj
-
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€tailed injthis t:eii refort. No extract, abridgement or abstraction from a Test Report may be
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PROJECTS

A.S.KJAMUHURI SHOWGROUND
P.O. BOX 10782-00100, NAIROBI KENYA
Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke
TRIAL PIT NO. (DD 4)

CLIENT: EGIS CONSULTANTS LIMITED

PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN ROADS

Location:

Depth Range: DD4 Test Date: 22/04/2025
Sampled By: BEN Tested By Austine

DRY DENSITY/ OPTIMUM MOISTURE CONTENT RELATIONSHIP

TEST METHOD : BS 1377:Part 4

MOISTURE CONTENT

Moisture Addition (%) 10 12 14 16 18 MC (FROM SITE)
Tin No. D1 54 QC BR SD JK
Weight of Wet Soil + Tin (g) 105.6 101.6 107.9 110.2 90.8 89.2
Weight of Tin + Dry Soil (g) 90.8 85.9 90.3 91.2 75.5 82.4
Weight of Tin(g) 18.6 16.4 19.6 20.6 22.4 20.0
Weight of Moisture (g) 14.8 15.7 17.6 19.0 15.3 6.8
Weight of Dry Soil () 72.2 69.5 70.7 70.6 53.1 62.4
Moisture Content (%) 20.5 22.6 24.9 26.9 28.8 10.9
Wt of Mould+base+specimen (o) 5333 5478 5580 5546 5446

Wt of Mould+Base () 3720 3720 3720 3720 3720

Wt of Specimen (g) 1613 1758 1860 1826 1726

Bulk Density (kg/m”) 1613 1758 1860 1826 1726

Dry Density (kg/m?) 1339 1434 1489 1439 1340

Maximum Dry Density (kg/m 1481 Optimum Moisture Content (%)324.9

COMPACTION CURVE

*

1420
Fv? |
S |
E 1
é’ |
> |
7 |
= |
] |
a |
> 1
5 3
|
|
< ! y=-8.28x2+408.89x - 3,568.80
|
|
Moisture (%) i
1320 )
18.0 205 23.0 255 28.0
. . RSN 7 -
TESTED BY: o O&@t@g 2P, REMARKS:
PREPARED BY:  N\° @~ oy we., ‘7]
o AT ) N T T -
APPROVED BY: =~ O |Bh& MomWiihate |8ignature:___
- g L CONE v, o e

u s ;:‘,qlh“‘:»: -
in apply o“nlf/fd %}y’_:e_tpérticular s&nﬂe(s) tested whose sample submission form serial number is herein quoted,
€tailed insthis t:eii refort. No extract, abridgement or abstraction from a Test Report may be

e wr eonsent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
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PROJECTS

A.S.KJAMUHURI SHOWGROUND
P.O. BOX 10782-00100, NAIROBI KENYA
Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke
TRIAL PIT NO. (DD 5)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN ROADS
Location:
Depth Range: DD5 Test Date: 22/04/2025
Sampled By: BEN Tested By AUSTINE
DRY DENSITY/ OPTIMUM MOISTURE CONTENT RELATIONSHIP
TEST METHOD : BS 1377:Part 4
MOISTURE CONTENT
Moisture Addition (%) 12 14 16 18 20 MC (FROM SITE)
Tin No. M6 VF GF KR 96 DJ
Weight of Wet Soil + Tin (g) 63.1 63.0 73.6 78.7 58.2 83.2
Weight of Tin + Dry Soil (g) 57.9 56.9 65.6 69.3 52.5 80.7
Weight of Tin(g) 25.0 22.8 26.0 27.0 28.8 26.4
Weight of Moisture () 5.2 6.1 8.0 9.4 5.7 2.5
Weight of Dry Soil () 32.9 34.1 39.6 423 23.7 54.3
Moisture Content (%) 15.8 17.9 20.2 22.2 24.1 4.6
Wt of Mould+base+specimen () 5195 5334 5432 5399 5302
Wt of Mould+Base (g) 3720 3720 3720 3720 3720
Wt of Specimen (g) 1475 1614 1712 1679 1582
Bulk Density (kg/m?) 1475 1614 1712 1679 1582
Dry Density (kg/m”) 1274 1369 1424 1374 1275
Maximum Dry Density (kg/m 1416 Optimum Moisture Content (%0)320.2
1440 COMPACTION CURVE
*
*
1340
£
g
B
‘©
fo
j5
(=)
pay
a
y =-8.43x2+336.88x - 1,948.85
|
Moisture (%) |
1240 :
13.0 15.5 18.0 20.5 23.0
v 7
TESTED BY: \\\\r Austie > /y /, REMARKS:
PREPARED BY:  N° @.3‘ ay* e, M 7
~ c. -
E
APPROVED BY: _:- > Eh‘gt "tl*?r;t‘lmgha‘w s%namre ]

7

The results contalnedIer in apply only Td %hepértlcula.r sa'mﬂe(s) tested whose sample submission form serial number is herein quoted,

and to the specific tests
published or used to ad'v

&tailed insthis teii
i e wrl
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mnsent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,

please return to the a(ﬁfeggwu ...... '_\8' -
o e E4m i
’/ s T PIRA—— &“'
oHRDQ



mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

APEX

PROJECTS

A.S.KJAMUHURI SHOWGROUND
P.O. BOX 10782-00100, NAIROBI KENYA
Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (DD 6)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN ROADS
Depth Range: Location DDo Test Date: 22/04/2025
Sampled By: Tested By Austine
DRY DENSITY/ OPTIMUM MOISTURE CONTENT RELATIONSHIP
TEST METHOD : BS 1377:Part 4
MOISTURE CONTENT
Moisture Addition (%) 14 16 18 20 22 MC (FROM SITE)
Tin No. G9 CX B JO MO0 Q2
Weight of Wet Soil + Tin (g) 89.8 85.0 89.4 93.6 88.1 95.9
Weight of Tin + Dry Soil (g) 78.1 73.9 76.4 79.4 73.2 89.8
Weight of Tin(g) 25.9 28.4 27.0 29.2 23.9 22.0
Weight of Moisture (g) 11.7 11.1 13.0 14.2 14.9 6.1
Weight of Dry Soil (g) 52.2 45.5 49.4 50.2 49.3 67.8
Moisture Content (%0) 22.4 24.4 26.3 28.3 30.2 9.0
Wt of Mould+base+specimen (g)) 5117 5265 5358 5329 5214
Wt of Mould+Base (g) 3701 3701 3701 3701 3701
Wt of Specimen (g) 1416 1564 1657 1628 1513
Bulk Density (kg/m’) 1416 1564 1657 1628 1513
Dry Density (kg/m’) 1157 1257 1312 1269 1162
Maximum Dry Density (kg/m 1305 Optimum Moisture Content (%)326.3

COMPACTION CURVE

1245

The results contalnedIerEm apply only Td %Yrepértlcular

and to the specific tests

published or used to ad'v

=

£

>

=5

>

‘»

c

b}

o

>

o

y=-9.59x%2+506.16x - 5,372.21
Moisture (%
1145
22.0 245 27.0 29.5
TESTED BY: 0\ \[Alibdide REMARKS:
PREPARED BY: N ‘\oﬁ%(siﬁler ‘7 5
\\ 't‘ o ol .
APPROVED BY: .. .+ |[Eng. g*gr:n Wﬁa}ro, Signature:_____ |
‘D K.L,y‘*"“;nﬂ' 7’

o
/
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APEX

PROJECTS

A.S.KJAMUHURI SHOWGROUND
P.O. BOX 10782-00100, NAIROBI KENYA
Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke
TRIAL PIT NO. (DD 7)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN ROADS
Location:
Depth Range: DD7 Test Date: 22/04/2025
Sampled By: BEN Tested By AUSTINE
DRY DENSITY/ OPTIMUM MOISTURE CONTENT RELATIONSHIP
TEST METHOD : BS 1377:Part 4
MOISTURE CONTENT
Moisture Addition (%) 0 2 4 6 8 MC (FROM SITE)
Tin No. 73 TT CV KO DS R5
Weight of Wet Soil + Tin (g) 76.2 75.0 84.0 88.2 69.6 61.5
Weight of Tin + Dry Soil (g) 68.1 66.0 73.1 75.9 61.0 54.7
Weight of Tin(g) 25.9 23.7 26.9 27.9 29.7 20.0
Weight of Moisture (o) 8.1 9.0 10.9 12.3 8.6 6.8
Weight of Dry Soil (2) 42.2 42.3 46.2 48.0 313 34.7
Moisture Content (%) 19.2 21.3 23.6 25.6 27.5 19.6
Wt of Mould+base+specimen (g)] 5323 5467 5568 5535 5436
Wt of Mould+Base (g) 3720 3720 3720 3720 3720
Wt of Specimen (g) 1603 1747 1848 1815 1716
Bulk Density (kg/m?) 1603 1747 1848 1815 1716
Dry Density (kg/m’) 1345 1441 1495 1445 1346
Maximum Dry Density (kg/m 1488 Optimum Moisture Content (%)323.6
1520
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A.S.K JAMUHURI SHOWGROUND
AP E: X P.O. BOX 10782-00100, NAIROBI KENYA
PROJECTS Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke
TRIAL PIT NO. (DD 8)

CLIENT: EGIS CONSULTANTS LIMITED

PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN ROADS

Depth Range: Location DDS8 Test Date: 22/04/2025
Sampled By: Tested By Austine

DRY DENSITY/ OPTIMUM MOISTURE CONTENT RELATIONSHIP

TEST METHOD : BS 1377:Part 4

MOISTURE CONTENT

Moisture Addition (%) 14 16 18 20 22 MC (FROM SITE)
Tin No. MO0 M09 K23 M13 QQ M53
Weight of Wet Soil + Tin (g) 95.3 90.4 94.2 97.7 92.0 92.7
Weight of Tin + Dry Soil (g) 81.1 76.8 78.7 81.0 74.6 85.3
Weight of Tin(g) 22.4 24.9 23.5 25.7 20.4 12.0
Weight of Moisture (g) 14.2 13.6 15.5 16.7 17.4 7.4
Weight of Dry Soil () 58.7 51.9 55.2 55.3 54.2 73.3
Moisture Content (%) 24.2 26.2 28.1 30.2 32.1 10.1
Wt of Mould+base+specimen (g) 5113 5256 5350 5309 5198

Wt of Mould+Base (g) 3701 3701 3701 3701 3701

Wt of Specimen (g) 1412 1555 1649 1608 1497

Bulk Density (kg/m>) 1412 1555 1649 1608 1497

Dty Density (ke/m”) 1137 1232 1287 1235 1133

Maximum Dry Density (kg/m 1278 Optimum Moisture Content (%)328.1
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The results contained Jerein apply only Td %Yrepértlcular sa'mﬂe(s) tested whose sample submission form serial number is herein quoted,
and to the specific tests ed out, as.detailed inthis teii refort. No extract, abridgement or abstraction from a Test Report may be
published or used to ad'v mnsent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
please return to the a(ﬁfeﬁwu ...... - _\8’ -
E 4 1 R -
Z, 4&- . 0 >

Eoa
’ bOHRD-?(:\\\



mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

A.S.KJAMUHURI SHOWGROUND
A_P EX P.O. BOX 10782-00100, NAIROBI KENYA
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TRIAL PIT NO. (DD 9)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN ROADS
Depth Range: Location DD9 Test Date: 22/04/2025
Sampled By: Tested By Austine
DRY DENSITY/ OPTIMUM MOISTURE CONTENT RELATIONSHIP
TEST METHOD : BS 1377:Part 4
MOISTURE CONTENT
Moisture Addition (%) 10 12 14 16 18 MC (FROM SITE)
Tin No. W2 F4 ] PS BB M53
Weight of Wet Soil + Tin (g) 84.4 80.4 85.0 89.4 84.3 97.1
Weight of Tin + Dry Soil (g) 73.3 69.9 72.6 75.8 70.0 87.4
Weight of Tin(g) 26.9 29.4 28.0 30.2 24.9 20.0
Weight of Moisture (g) 11.1 10.5 12.4 13.6 14.3 9.7
Weight of Dry Soil () 464 40.5 44.6 45.6 45.1 67.4
Moisture Content (%) 23.9 25.9 27.8 29.8 31.7 14.4
Wt of Mould+base+specimen (g)] 5092 5234 5328 5288 5175
Wt of Mould+Base (¢) 3701 3701 3701 3701 3701
Wt of Specimen (2) 1391 1533 1627 1587 1474
Bulk Density (kg/m’) 1391 | 1533 1627 1587 1474
Dry Density (kg/m’) 1122 | 1217 1273 1222 1119
Maximum Dry Density (kg/m] 1263 Optimum Moisture Content (%)327.8
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A.S.K JAMUHURI SHOWGROUND
AP E: X P.O. BOX 10782-00100, NAIROBI KENYA
PROJECTS Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke
TRIAL PIT NO. (DD 10)

CLIENT: EGIS CONSULTANTS LIMITED

PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN ROADS

Depth Range: Location DD10 Test Date: 22/04/2025
Sampled By: Tested By Austine

DRY DENSITY/ OPTIMUM MOISTURE CONTENT RELATIONSHIP
TEST METHOD : BS 1377:Part 4

MOISTURE CONTENT

Moisture Addition (%o) 12 14 16 18 20 MC (FROM SITE)
Tin No. S2 A01 FL N7 XX M53
Weight of Wet Soil + Tin (g) 103.2 97.4 100.9 104.3 98.2 101.0
Weight of Tin + Dry Soil (g) 88.5 83.3 84.9 87.1 80.3 93.3
Weight of Tin(g) 23.2 25.7 24.3 26.5 21.2 17.8
Weight of Moisture (g) 14.7 14.1 16.0 17.2 17.9 7.7
Weight of Dry Soil (2) 65.3 57.6 60.6 60.6 59.1 75.5
Moisture Content (%) 22.5 24.5 26.4 28.4 30.3 10.2
Wt of Mould+base+specimen (g)] 5091 5239 5332 5301 5188

Wt of Mould+Base (o) 3701 3701 3701 3701 3701

Wt of Specimen (2) 1390 1538 1631 1600 1487

Bulk Density (kg/m?) 1390 1538 1631 1600 1487

Dry Density (kg/m”) 1135 1236 1290 1246 1141

Maximum Dry Density (kg/m 1283 Optimum Moisture Content (%)326.4
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A.S.K JAMUHURI SHOWGROUND
AP E: X P.O. BOX 10782-00100, NAIROBI KENYA
PROJECTS Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke
TRIAL PIT NO. (DD 11)

CLIENT: EGIS CONSULTANTS LIMITED

PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN ROADS

Depth Range: Location DD11 Test Date: 22/04/2025
Sampled By: Tested By Austine

DRY DENSITY/ OPTIMUM MOISTURE CONTENT RELATIONSHIP

TEST METHOD : BS 1377:Part 4

MOISTURE CONTENT

Moisture Addition (%) 6 8 10 12 14 MC (FROM SITE)
Tin No. C2 55 GH MO KR M53
Weight of Wet Soil + Tin (g) 99.7 96.3 99.2 102.8 97.2 88.5
Weight of Tin + Dry Soil (g) 81.0 78.2 79.2 81.6 75.3 74.4
Weight of Tin(g) 21.3 23.8 22.4 24.6 19.3 18.0
Weight of Moisture (g) 18.7 18.1 20.0 21.2 21.9 14.1
Weight of Dry Soil (g) 59.7 54.4 56.8 57.0 56.0 56.4
Moisture Content (%) 31.3 33.3 35.2 37.2 39.1 25.0
Wt of Mould+base+specimen (g) 4985 5138 5233 5208 5070

Wt of Mould+Base () 3701 3701 3701 3701 3701

Wt of Specimen (g) 1284 1437 1532 1507 1369

Bulk Density (kg/m?) 1284 1437 1532 1507 1369

Dry Density (kg/m) 978 1078 1133 1098 984

Maximum Dry Density (kg/m 1129 Optimum Moisture Content (%)435.2
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APEX

PROJECTS

A.S.KJAMUHURI SHOWGROUND
P.O. BOX 10782-00100, NAIROBI KENYA

Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (DD 12)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN ROADS
Location:
Depth Range: DD12 Test Date: 22/04/2025
Sampled By: BEN Tested By AUSTINE
DRY DENSITY/ OPTIMUM MOISTURE CONTENT RELATIONSHIP
TEST METHOD : BS 1377:Part 4
MOISTURE CONTENT
Moisture Addition (%) 14 16 18 20 22 MC (FROM SITE)
Tin No. M6 VFE GF KR 96 DJ
Weight of Wet Soil + Tin (g) 101.4 96.5 103.2 105.5 82.4 115.2
Weight of Tin + Dry Soil (g) 90.2 84.4 89.2 90.1 70.7 113.8
Weight of Tin(g) 17.5 15.3 18.5 19.5 21.3 36.0
Weight of Moisture (g) 11.2 12.1 14.0 15.4 11.7 1.4
Weight of Dry Soil () 72.7 69.1 70.7 70.6 49.4 77.8
Moisture Content (%) 15.4 17.5 19.8 21.8 23.7 1.8
Wt of Mould+base+specimen (g) 5072 5209 5304 5269 5171
Wt of Mould+Base (g) 3720 3720 3720 3720 3720
Wt of Specimen (g) 1352 1489 1584 1549 1451
Bulk Density (keg/m°) 1352 1489 1584 1549 1451
Dry Density (ke/m°) 1172 1267 1322 1272 1173
Maximum Dry Density (kg/m 1314 Optimum Moisture Content (%)419.8
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The results contalnedIer in apply only Td %Yrepértlcular sa'mﬂe(s) tested whose sample submission form serial number is herein quoted,
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A.S.K JAMUHURI SHOWGROUND
AP E: X P.O. BOX 10782-00100, NAIROBI KENYA
PROJECTS Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke
TRIAL PIT NO. (DD 13)

CLIENT: EGIS CONSULTANTS LIMITED

PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN ROADS

Location:

Depth Range: DD13 Test Date: 22/04/2025
Sampled By: BEN Tested By AUSTINE

DRY DENSITY/ OPTIMUM MOISTURE CONTENT RELATIONSHIP

TEST METHOD : BS 1377:Part 4

MOISTURE CONTENT

Moisture Addition (%) 14 16 18 20 22 MC (FROM SITE)
Tin No. M3 R28 K9 M31 HH M41
Weight of Wet Soil + Tin (g) 91.7 88.7 96.8 100.2 78.4 94.3
Weight of Tin + Dry Soil (g) 82.5 78.6 84.8 86.8 68.7 92.7
Weight of Tin(g) 25.0 22.8 26.0 27.0 28.8 26.0
Weight of Moisture () 9.2 10.1 12.0 13.4 9.7 1.6
Weight of Dry Soil () 57.5 55.8 58.8 59.8 39.9 66.7
Moisture Content (%) 16.0 18.1 20.4 22.4 24.3 2.4
Wt of Mould+base+specimen (g) 5086 5223 5319 5284 5185

Wt of Mould+Base (g) 3720 3720 3720 3720 3720

Wt of Specimen () 1366 1503 1599 1564 1465

Bulk Density (kg/m’) 1366 1503 1599 1564 1465

Dry Density (kg/m”) 1178 1273 1328 1278 1178

Maximum Dry Density (kg/m] 1321 Optimum Moisture Content (%0)420.4

COMPACTION CURVE
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The results contained Jerein g'pply o“nl‘f/ ;dl %}y%tpgrticulal.r s&nﬂe(s) tested whose sample submission form serial number is herein quoted,
and to the specific tests 'é'd out, as.d@tailed inthis t:e refort. No extract, abridgement or abstraction from a Test Report may be
published or used to aev ea ct wi e w’r% eonsent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
please return to the a(ﬁfeggw'rj ...... AT -

S ve o A0
oz, EA10 S8 <

Y 7 PITTIPTLR

I T Ok (N

7 v A A Y
,/IJPOHRD.u\‘\



mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

A.S.KJAMUHURI SHOWGROUND
A_P EX P.O. BOX 10782-00100, NAIROBI KENYA
PROJETCTS Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (DD 14)

CLIENT: EGIS CONSULTANTS LIMITED

PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN ROADS

Location:

Depth Range: DD14 Test Date: 22/04/2025
Sampled By: BEN Tested By AUSTINE

DRY DENSITY/ OPTIMUM MOISTURE CONTENT RELATIONSHIP

TEST METHOD : BS 1377:Part 4

MOISTURE CONTENT
Moisture Addition (%) 14 16 18 20 22 MC (FROM SITE)
Tin No. 6M FV FG RK UK JD
Weight of Wet Soil + Tin (g) 93.2 90.0 98.1 101.4 79.3 103.3
Weight of Tin + Dry Soil (g) 84.0 79.9 86.1 88.0 69.6 102.1
Weight of Tin(g) 25.4 23.2 26.4 27.4 29.2 45.0
Weight of Moisture (g) 9.2 10.1 12.0 134 9.7 1.2
Weight of Dry Soil (g) 58.6 56.7 59.7 60.6 40.4 57.1
Moisture Content (%) 15.7 17.8 20.1 22.1 24.0 2.1
Wt of Mould+base+specimen (g) 5062 5198 | 5293 5258 5160
Wt of Mould+Base (g) 3720 3720 3720 3720 3720
Wt of Specimen (g) 1342 1478 1573 1538 1440
Bulk Density (kg/m”) 1342 1478 1573 1538 1440
Dry Density (kg/m’) 1160 1255 1310 1259 1161
Maximum Dry Density (kg/mi| 1302 Optimum Moisture Content (%)320.1
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The results contained Jerein apply only Td %hepértlcula.r sa'mﬂe(s) tested whose sample submission form serial number is herein quoted,
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A.S.KJAMUHURI SHOWGROUND
A_P EX P.O. BOX 10782-00100, NAIROBI KENYA
PROJETCTS Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (DD 15)

CLIENT: EGIS CONSULTANTS LIMITED

PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN ROADS

Depth Range: Location DD15 Test Date: 22/04/2025
Sampled By: Austine Tested By Austine

DRY DENSITY/ OPTIMUM MOISTURE CONTENT RELATIONSHIP

TEST METHOD : BS 1377:Part 4

MOISTURE CONTENT
Moisture Addition (%) 18 20 22 24 26 MC (FROM SITE)
Tin No. KH M45 M15 M77 K56 MO4
Weight of Wet Soil + Tin (g) 98.2 93.9 97.1 100.5 94.8 89.0
Weight of Tin + Dry Soil () 80.7 77.0 78.3 80.5 74.1 83.0
Weight of Tin(g) 18.4 20.9 19.5 21.7 16.4 23.0
Weight of Moisture (g) 17.5 16.9 18.8 20.0 20.7 6.0
Weight of Dry Soil (g) 62.3 56.1 58.8 58.8 57.7 60.0
Moisture Content (%) 28.1 30.1 32.0 34.0 35.9 10.0
Wt of Mould+base+specimen (g) 5046 5195 5289 5242 5135
Wt of Mould+Base (g) 3701 3701 3701 3701 3701
Wt of Specimen (g) 1345 1494 1588 1541 1434
Bulk Density (kg/m’) 1345 1494 1588 1541 1434
Dry Density (kg/m”) 1050 1148 1203 1150 1055
Maximum Dry Density (kg/m]| 1191 Optimum Moisture Content (%)332.0
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The results contained Jerein apply only to %}Igpértlcular sgnﬂe(s) tested whose sample submission form serial number is herein quoted,
and to the specific tests 'é'd out, as.d@tailed inthis t:e refort. No extract, abridgement or abstraction from a Test Report may be
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TRIAL PIT NO. (DD 16)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN ROADS
Location:
Depth Range: DD16 Test Date: 22/04/2025
Sampled By: BEN Tested By AUSTINE
DRY DENSITY/ OPTIMUM MOISTURE CONTENT RELATIONSHIP
TEST METHOD : BS 1377:Part 4
MOISTURE CONTENT
Moisture Addition (%) 12 14 16 18 20 MC (FROM SITE)
Tin No. M3 R28 K9 M31 HH M41
Weight of Wet Soil + Tin (g) 73.5 72.0 81.6 86.0 64.2 98.3
Weight of Tin + Dry Soil (g) 66.8 64.4 72.1 75.1 57.0 95.8
Weight of Tin(g) 22.4 20.2 23.4 24.4 26.2 26.0
Weight of Moisture (g) 6.7 7.6 9.5 10.9 7.2 2.5
Weight of Dry Soil (g) 44.4 44.2 48.7 50.7 30.8 69.8
Moisture Content (%) 15.1 17.2 19.5 21.5 23.4 3.6
Wt of Mould+base+specimen (g) 5176 5314 5411 5378 5282
Wt of Mould+Base (g) 3720 3720 3720 3720 3720
Wt of Specimen (g) 1456 1594 1691 1658 1562
Bulk Density (kg/m’) 1456 1594 1691 1658 1562
Dry Density (kg/m”) 1265 1360 1415 1365 1266
Maximum Dry Density (kg/m]| 1407 Optimum Moisture Content (%)319.5
COMPACTION CURVE
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TRIAL PIT NO. (DD 17)

CLIENT: EGIS CONSULTANTS LIMITED

PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN ROADS

Depth Range: Location DD17 Test Date: 22/04/2025
Sampled By: Tested By

DRY DENSITY/ OPTIMUM MOISTURE CONTENT RELATIONSHIP

TEST METHOD : BS 1377:Part 4

MOISTURE CONTENT

Moisture Addition (%) 18 20 22 24 26 MC (FROM SITE)
Tin No. KH M45 M15 M77 K56 MO04
Weight of Wet Soil + Tin (g) 98.2 92.8 96.1 99.6 93.8 83.2
Weight of Tin + Dry Soil (g) 83.7 78.9 80.3 82.6 76.1 79.8
Weight of Tin(g) 21.7 24.2 22.8 25.0 19.7 18.0
Weight of Moistute (g) 14.5 13.9 15.8 17.0 17.7 3.4
Weight of Dry Soil (g) 62.0 54.7 57.5 57.6 56.4 61.8
Moisture Content (%) 23.4 25.4 27.5 29.5 31.4 5.5
Wt of Mould+base+specimen (g) 5089 5237 | 5327 5278 5175

Wt of Mould+Base (g) 3701 3701 3701 3701 3701

Wt of Specimen (g) 1388 1536 1626 1577 1474

Bulk Density (kg/m’) 1388 1536 1626 1577 1474

Dry Density (kg/m’) 1125 1225 1276 1218 1122

Maximum Dry Density (kg/m 1265 Optimum Moisture Content (%)327.5

COMPACTION CURVE
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TRIAL PIT NO. (DD 18)

CLIENT: EGIS CONSULTANTS LIMITED

PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN ROADS

Depth Range: Location DD18 Test Date: 22/04/2025
Sampled By: Tested By Austine

DRY DENSITY/ OPTIMUM MOISTURE CONTENT RELATIONSHIP

TEST METHOD : BS 1377:Part 4

MOISTURE CONTENT
Moisture Addition (%) 14 16 18 20 22 MC (FROM SITE)
Tin No. A3 DR VG Y PL M53
Weight of Wet Soil + Tin (g) 92.6 89.7 93.0 96.9 91.7 99.7
Weight of Tin + Dry Soil (g) 75.9 73.6 75.0 77.7 71.8 87.7
Weight of Tin(g) 24.0 26.5 25.1 27.3 22.0 21.0
Weight of Moisture (g) 16.7 16.1 18.0 19.2 19.9 12.0
Weight of Dry Soil (g) 51.9 47.1 49.9 50.4 49.8 66.7
Moisture Content (%o) 32.2 34.2 36.1 38.1 40.0 18.0
Wt of Mould+base+specimen (g) 4977 5130 5225 5179 5060
Wt of Mould+Base (g) 3701 3701 3701 3701 3701
Wt of Specimen (g) 1276 1429 1524 1478 1359
Bulk Density (kg/m’) 1276 1429 1524 1478 1359
Dry Desity (kg/m”) 965 1065 1120 1070 971
Maximum Dry Density (kg/m 1110 Optimum Moisture Content (%)336.1
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TRIAL PIT NO. (DD 19)

CLIENT: EGIS CONSULTANTS LIMITED

PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN ROADS

Depth Range: Location DD19 Test Date: 22/04/2025
Sampled By: Tested By

DRY DENSITY/ OPTIMUM MOISTURE CONTENT RELATIONSHIP

TEST METHOD : BS 1377:Part 4

MOISTURE CONTENT

Moisture Addition (%0) 16 18 20 22 24 MC (FROM SITE)
Tin No. K2 4 D CC KP V2
Weight of Wet Soil + Tin () 95.7 91.9 95.1 98.8 93.2 102.9
Weight of Tin + Dry Soil (g) 79.1 75.9 77.2 79.7 73.4 94.0
Weight of Tin(g) 20.9 23.4 22.0 24.2 18.9 21.0
Weight of Moisture (g) 16.6 16.0 17.9 19.1 19.8 8.9
Weight of Dry Soil (¢) 58.2 52.5 55.2 55.5 54.5 73.0
Moisture Content (%) 28.5 30.5 32.4 34.4 36.3 12.2
Wt of Mould+base+specimen () 5090 5233 5322 5277 5165
Wt of Mould+Base (g) 3701 3701 3701 3701 3701
Wt of Specimen (g) 1389 1532 1621 1576 1464
Bulk Density (kg/m>) 1389 | 1532 1621 1576 1464
Dry Density (kg/m) 1081 1174 1224 1172 1074
Maximum Dry Density (kg/m 1215 Optimum Moisture Content (%)432.4
COM P’ACTIO CURVE
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TRIAL PIT NO. (DD 20)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN ROADS
Location:
Depth Range: DD20 Test Date: 22/04/2025
Sampled By: BEN Tested By AUSTINE,
DRY DENSITY/ OPTIMUM MOISTURE CONTENT RELATIONSHIP
TEST METHOD : BS 1377:Part 4
MOISTURE CONTENT
Moisture Addition (%) 14 16 18 20 22 MC (FROM SITE)
Tin No. XR QQ DC 39 MD M8
Weight of Wet Soil + Tin (g) 83.6 81.4 90.2 94.1 72.8 97.0
Weight of Tin + Dry Soil (g) 75.4 72.3 79.2 81.7 64.1 95.2
Weight of Tin(g) 24.8 22.6 25.8 26.8 28.6 26.0
Weight of Moisture (g) 8.2 9.1 11.0 12.4 8.7 1.8
Weight of Dry Soil (g) 50.6 49.7 53.4 54.9 35.5 69.2
Moisture Content (%) 16.2 18.3 20.6 22.6 24.5 2.6
Wt of Mould+base+specimen (g) 5102 5239 5335 5300 5202
Wt of Mould+Base (g) 3720 3720 3720 3720 3720
Wt of Specimen (g) 1382 1519 1615 1580 1482
Bulk Density (kg/m?) 1382 1519 1615 1580 1482
Dry Density (kg/m? 1189 1284 1339 1289 1190
Maximum Dry Density (kg/m]| 1330 Optimum Moisture Content (%)520.6
COMPACTION CURVE
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COMPACTION TEST RESULTS PRELIMINARY DESIGN

TRIAL PIT NO. (PD 1)

CLIENT: EGIS CONSULTANTS LIMITED

PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Depth Range: 1.1m Location: TP 1 Test Date 11/9/2024
Sampled By: Ben Tested By Ben

DRY DENSITY/ OPTIMUM MOISTURE CONTENT RELATIONSHIP
TEST METHOD : BS 1377:Part 4

MOISTURE CONTENT

Moisture Addition (%) 15 17 19 21 23 NMC (FROM SITE)
Tin No.
Weight of Wet Soil + Tin (g) 89.7 87.4 94.5 97.7 81.9 86.4
Weight of Tin + Dry Soil (g) 74.9 71.7 76.9 78.7 66.6 79.6
Weight of Tin(g) 18.6 16.4 19.6 20.6 22.4 20.0
Weight of Moisture (g) 14.8 15.7 17.6 19.0 15.3 6.8
Weight of Dry Soil (g) 56.3 55.3 57.3 58.1 44.2 59.6
Moisture Content (%o) 26.3 28.4 30.7 32.7 34.6 11.4
Wt of Mould+base+specimen () 5198 5344 5445 5407 5296
Wt of Mould+Base (2) 3720 3720 3720 3720 3720
Wt of Specimen (g) 1478 1624 1725 1687 1576
Bulk Density (kg/ms) 1478 1624 1725 1687 1576
Dry Density (kg/m>) 1170 1265 1320 1271 1171
Maximum Dry Density (kg/m’)q- 1312 Optimum Moisture Content (%)= [30.7
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TRIAL PIT NO. (PD 2)

CLIENT: EGIS CONSULTANTS LIMITED

PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Depth Range: 1.0 m Location: TP 2 Test Date 11/9/2024
Sampled By: Ben Tested By  [Ben

DRY DENSITY/ OPTIMUM MOISTURE CONTENT RELATIONSHIP
TEST METHOD : BS 1377:Part 4

MOISTURE CONTENT

Moisture Addition (%) 16 18 20 22 24 NMC (FROM SITE)
Tin No.

Weight of Wet Soil + Tin (g) 90.4 87.2 93.9 98.8 98.1 102.6
Weight of Tin + Dry Soil (g) 73.6 69.5 74.3 77.5 76.2 95.2
Weight of Tin(g) 12.7 9.5 12.7 14.7 15.5 27.3
Weight of Moisture (g) 16.8 17.7 19.6 21.3 21.9 7.4
Weight of Dry Soil (g) 60.9 60.0 61.6 62.8 60.7 67.9
Moisture Content (%o) 27.6 29.5 31.8 33.9 36.1 10.9
Wt of Mould+base+specimen (g) 5247 5394 5490 5441 5348

Wt of Mould+Base (g) 3720 3720 3720 3720 3720

Wt of Specimen (g) 1527 1674 1770 1721 1628

Bulk Density (kg/ m3) 1527 1674 1770 1721 1628

Dry Density (kg/m'z) 1197 1293 1343 1285 1196

Maximum Dry Density (kg /m3)= 1333 Optimum Moisture Content (%)= (31.8

COMPACTION CURVE
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TRIAL PIT NO. (PD 3)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Depth Range: 1.1m Location: TP3 Test Date 11/9/2024
Sampled By: Ben Tested By |Ben
DRY DENSITY/ OPTIMUM MOISTURE CONTENT RELATIONSHIP
TEST METHOD : BS 1377:Part 4
MOISTURE CONTENT
Moisture Addition (%) 18 20 22 24 26 NMC (FROM SITE)
Tin No. KO
Weight of Wet Soil + Tin (g) 92.2 67.9 64.1 74.3 80.7 106.6
Weight of Tin + Dry Soil (g) 75.0 55.6 51.6 60.1 64.4 99.3
Weight of Tin(g) 13.5 14.9 13.0 18.9 19.6 223
Weight of Moisture (g) 17.2 12.3 12.5 14.2 16.3 7.3
Weight of Dry Soil (g) 61.5 40.7 38.6 41.2 44.8 77.0
Moisture Content (%0) 28.0 30.2 32.4 34.5 36.4 9.5
Wt of Mould+base+specimen (g) 5776 5933 6025 5996 5905
Wt of Mould+Base (g) 4264 4264 4264 4264 4264
Wt of Specimen (g) 1512 1669 1761 1732 1641
Bulk Density (kg/mB) 1512 1669 1761 1732 1641
Dry Density (kg/m3) 1182 1282 1330 1288 1203
Maximum Dry Density (kg/m3): 1324 Optimum Moisture Content (%)= 324
COMPACTION CURVE
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TRIAL PIT NO. (PD 4)

CLIENT: EGIS CONSULTANTS LIMITED

PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Depth Range: 1.1m Location: TP 4 Test Date 11/9/2024
Sampled By: Ben Tested By  [Ben

DRY DENSITY/ OPTIMUM MOISTURE CONTENT RELATIONSHIP
TEST METHOD : BS 1377:Part 4

MOISTURE CONTENT

Moisture Addition (%) 12 14 16 18 20 NMC (FROM SITE)
Tin No. A
Weight of Wet Soil + Tin (g) 84.2 97.0 89.0 110.8 89.5 107.6
Weight of Tin + Dry Soil (g) 71.6 82.3 75.8 93.0 76.0 99.9
Weight of Tin(g) 13.8 20.9 25.5 30.3 31.5 20.0
Weight of Moisture (g) 12.6 14.7 13.2 17.8 13.5 7.7
Weight of Dry Soil (g) 57.8 61.4 50.3 62.7 44.5 79.9
Moisture Content (%o) 21.8 23.9 26.2 28.4 30.3 9.6
Wt of Mould+base+specimen (g) 5699 5836 5921 5882 5785

Wt of Mould+Base () 4204 4264 4264 4204 4204

Wt of Specimen (g) 1435 1572 1657 1618 1521

Bulk Density (kg/m3) 1435 1572 1657 1618 1521

Dry Density (kg/m?) 1178 1268 1313 1260 1167

Maximum Dry Density (kg /m3)= 1307 Optimum Moisture Content (%)= |26.2
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The results contalnedIer in apply only Td %Yrepértlcular sa'mﬂe(s) tested whose sample submission form serial number is herein quoted,
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TRIAL PIT NO. (PD 5)

CLIENT: EGIS CONSULTANTS LIMITED

PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Depth Range: Location: TP 5 Test Date 11/9/2024
Sampled By: Ben Tested By  |Ben

DRY DENSITY/ OPTIMUM MOISTURE CONTENT RELATIONSHIP
TEST METHOD : BS 1377:Part 4

MOISTURE CONTENT

Moisture Addition (%) 16 18 20 22 24 NMC (FROM SITE)
Tin No.

Weight of Wet Soil + Tin (g) 90.0 87.7 94.8 97.9 82.5 82.7
Weight of Tin + Dry Soil (g) 74.6 71.4 76.6 78.3 66.6 76.2
Weight of Tin(g) 18.0 15.8 19.0 20.0 21.8 22.0
Weight of Moisture (g) 15.4 16.3 18.2 19.6 15.9 6.5
Weight of Dry Soil (g) 56.6 55.6 57.6 58.3 44.8 54.2
Moisture Content (%o) 27.2 29.3 31.6 33.6 35.5 12.0
Wt of Mould+base+specimen (g) 5217 5350 5453 5392 5297

Wt of Mould+Base () 3720 3720 3720 3720 3720

Wt of Specimen (g) 1497 1630 1733 1672 1577

Bulk Density (kg/m”) 1497 1630 1733 1672 1577

Dry Density (ke/m?) 1177 1260 1317 1251 1164

Maximum Dry Density (kg /m3)= 1303 Optimum Moisture Content (%)= |31.6
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TRIAL PIT NO. (PD 8)

CLIENT: EGIS CONSULTANTS LIMITED

PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Depth Range: 0.8|m Location: ‘TP8 Test Date 12/9/2024
Sampled By: Ben Tested By  |Ben

DRY DENSITY/ OPTIMUM MOISTURE CONTENT RELATIONSHIP
TEST METHOD : BS 1377:Part 4

MOISTURE CONTENT

Moisture Addition (%) 18 20 22 24 26 NMC (FROM SITE)
Tin No.
Weight of Wet Soil + Tin (g) 88.9 87.2 94.4 97.5 82.4 93.4
Weight of Tin + Dry Soil (g) 73.7 71.1 76.4 78.1 66.7 87.0
Weight of Tin(g) 20.7 18.5 21.7 22.7 24.5 20.3
Weight of Moisture (g) 15.2 16.1 18.0 194 15.7 6.4
Weight of Dry Soil (g) 53.0 52.6 54.7 554 422 66.7
Moisture Content (%) 28.7 30.6 329 35.0 37.2 9.6
Wt of Mould+base+specimen (g) 5190 5334 5432 5387 5285
Wt of Mould+Base () 3720 3720 3720 3720 3720
Wt of Specimen (g) 1470 1614 1712 1667 1565
Bulk Density (kg/m?) 1470 1614 1712 1667 1565
Dry Density (kg/m?) 1142 1236 1288 1235 1141
Maximum Dry Density (kg /m’)3 1279 Optimum Moisture Content (%)= |32.9
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TRIAL PIT NO. (PD 9)

CLIENT: EGIS CONSULTANTS LIMITED

PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Depth Range: 1.1m Location: TP 9 Test Date 12/9/2024
Sampled By: Ben Tested By Ben

DRY DENSITY/ OPTIMUM MOISTURE CONTENT RELATIONSHIP
TEST METHOD : BS 1377:Part 4

MOISTURE CONTENT

Moisture Addition (%) 6 8 10 12 14 NMC (FROM SITE)
Tin No. M18
Weight of Wet Soil + Tin (g) 99.1 92.8 79.8 88.3 85.4 55.6
Weight of Tin + Dry Soil (g) 81.2 75.6 65.2 70.4 68.2 49.3
Weight of Tin(g) 18.1 19.4 20.2 18.5 20.6 18.6
Weight of Moisture (g) 17.9 17.2 14.6 17.9 17.2 6.3
Weight of Dry Soil (g) 63.1 56.2 45.0 51.9 47.6 30.7
Moisture Content (%) 28.4 30.6 324 34.5 36.1 20.5
Wt of Mould+base+specimen (g) 5128 5279 5350 5315 5197
Wt of Mould+Base (g) 3722 3722 3722 3722 3722
Wt of Specimen (g) 1406 1557 1628 1593 1475
Bulk Density (kg/m?) 1406 1557 1628 1593 1475
Dry Density (kg/m3) 1095 1192 1229 1184 1083
Maximum Dry Density (kg /m3)= 1226 Optimum Moisture Content (%o)= 32.5
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TRIAL PIT NO. (PD 10)

PROJECT: |GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Depth Range: 1.1m Location: TP10 Test Date 12/9/2024
Sampled By: Ben Tested By  |Ben

DRY DENSITY/ OPTIMUM MOISTURE CONTENT RELATIONSHIP
TEST METHOD : BS 1377:Part 4

MOISTURE CONTENT

Moisture Addition (%) 8 10 12 14 16 NMC (FROM SITE)
Tin No. M25
Weight of Wet Soil + Tin () 98.7 117.2 92.0 1242 108.2 87.1
Weight of Tin + Dry Soil (g) 83.0 96.9 75.7 99.5 86.8 77.7
Weight of Tin(g) 249 272 233 254 26.1 25.8
Weight of Moisture (g) 15.7 20.3 16.3 24.7 214 9.4
Weight of Dry Soil (g) 58.1 69.7 524 74.1 60.7 51.9
Moisture Content (%) 27.0 29.1 31.1 333 35.3 18.1
Wt of Mould+base+specimen () 5166 5297 . 5377 5357 5268
Wt of Mould+Base () 3720 3720 3720 3720 3720
Wt of Specimen (¢) 1446 1577 1657 1637 1548
Bulk Density (kg/m?) 1446 1577 1657 1637 1548
Dry Density (kg/m?) 1138 1221 1264 1228 1145
Maximum Dry Density (kg /m’) 1259 Optimum Moisture Content (%)= |31.1
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TRIAL PIT NO. (PD 11)

CLIENT: EGIS CONSULTANTS LIMITED

PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Depth Range: 1.0[m Location: TP11 Test Date |13/9/2024
Sampled By: Ben Tested By  |Austine

DRY DENSITY/ OPTIMUM MOISTURE CONTENT RELATIONSHIP

TEST METHOD : BS 1377:Part 4

MOISTURE CONTENT

Moisture Addition (%) 18 20 22 24 26 NMC (FROM SITE)
Tin No.

Weight of Wet Soil + Tin (g) 84.2 82.5 90.1 93.5 79.1 96.5
Weight of Tin + Dry Soil () 70.0 67.4 73.1 75.1 64.4 88.4
Weight of Tin(g) 214 192 224 234 252 18.0
Weight of Moisture (g) 14.2 151 17.0 18.4 14.7 8.1
Weight of Dry Soil () 48.6 48.2 50.7 51.7 39.2 70.4
Moisture Content (%0) 29.2 31.3 33.5 35.6 37.5 11.5
Wt of Mould+base+specimen (g) 5205 5361 ' 5449 5414 5299

Wt of Mould+Base (g) 3720 3720 3720 3720 3720

Wt of Specimen (g) 1485 1641 1729 1694 1579

Bulk Density (kg/m’) 1485 1641 1729 1694 1579

Dry Density (kg/m”) 1149 1250 1295 1249 1148

Maximum Dry Density (kg/m’)3 1291 O ptimum Moisture Content (%)= |33.5
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TRIAL PIT NO. (PD 13)

CLIENT: EGIS CONSULTANTS LIMITED

PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Depth Range: 1.0m Location: TP13 Test Date |13/9/2024
Sampled By: Ben Tested By  |Ben

DRY DENSITY/ OPTIMUM MOISTURE CONTENT RELATIONSHIP

TEST METHOD : BS 1377:Part 4

MOISTURE CONTENT

Moisture Addition (%) 16 18 20 22 24 NMC (FROM SITE)
Tin No. M19
Weight of Wet Soil + Tin (g) 78.6 84.9 89.8 83.7 87.9 73.3
Weight of Tin + Dry Soil (g) 69.0 72.7 74.2 72.3 73.0 69.5
Weight of Tin(g) 28.7 25.6 19.3 34.5 26.9 24.5
Weight of Moisture (g) 9.6 12.2 15.6 114 14.9 3.8
Weight of Dry Soil (g) 403 47.1 54.9 37.8 46.1 45.0
Moisture Content (%0) 23.8 259 28.4 30.2 323 8.4
Wt of Mould+base+specimen () 5145 5297 5391 5360 5264

Wt of Mould+Base (2) 3740 3740 3740 3740 3740

Wt of Specimen (g) 1405 1557 1651 1620 1524

Bulk Density (k(r/m3) 1405 1557 1651 1620 1524

Dry Density (kg/m”) 1135 1237 1286 1245 1152

Maximum Dry Density (kg/m3)= 1280 Optimum Moisture Content (%)= (28.4
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Email: apexprojectslab@gmail.com, info@apexprojects.co.ke
NO. (PD 14)

CLIENT:

EGIS CONSULTANTS LIMITED

PROJECT:

GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS

Depth Range: 1.2m Location: TP 14 Test Date  [13/9/2024
Sampled By: Ben Tested By  |Ben
DRY DENSITY/ OPTIMUM MOISTURE CONTENT RELATIONSHIP
TEST METHOD : BS 1377:Part 4
MOISTURE CONTENT
Moisture Addition (%) 14 16 18 20 22 NMC (FROM SITE)
Tin No. M43
Weight of Wet Soil + Tin (g) 64.1 83.4 93.0 84.6 81.5 106.9
Weight of Tin + Dry Soil (g) 54.0 68.5 76.3 68.9 65.5 99.6
Weight of Tin(g) 13.4 13.2 19.0 18.5 174 30.3
Weight of Moisture (g) 10.1 14.9 16.7 15.7 16.0 7.3
Weight of Dry Soil (g) 40.6 55.3 57.3 50.4 48.1 69.3
Moisture Content (%o) 24.9 26.9 29.1 31.2 33.3 10.5

Wt of Mould+base+specimen (g) 5723 5864 5949 5903 5801
Wt of Mould+Base (g) 4264 4264 4264 4264 4264
Wt of Specimen (g) 1459 1600 1685 1639 1537
Bulk Density (kg/m”) 1459 1600 1685 1639 1537
Dry Density (kg/m”) 1168 1260 1305 1250 1153
Maximum Dry Density (kg /mj): 1296 Optimum Moisture Content (%)= |29.1
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TRIAL PIT NO. (PD 15)

CLIENT: EGIS CONSULTANTS LIMITED

PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Depth Range: Location: TP 15 Test Date  [13/9/2024
Sampled By: Ben Tested By  [Ben

DRY DENSITY/ OPTIMUM MOISTURE CONTENT RELATIONSHIP

TEST METHOD : BS 1377:Part 4

MOISTURE CONTENT

Moisture Addition (%) 14 16 18 20 22 NMC (FROM SITE)
Tin No. M43
Weight of Wet Soil + Tin (g) 87.6 85.6 93.0 96.3 81.2 86.0
Weight of Tin + Dry Soil (g) 73.2 703 75.8 77.7 66.3 79.5
Weight of Tin(g) 21.0 18.8 22.0 23.0 24.8 22.0
Weight of Moisture (g) 144 153 17.2 18.6 14.9 6.5
Weight of Dry Soil (g) 52.2 51.5 53.8 54.7 41.5 57.5
Moisture Content (%o) 27.6 29.7 32.0 34.0 35.9 11.3
Wt of Mould+base+specimen (o) 5218 5363 ~ 5454 5410 5298
Wt of Mould+Base (o) 3720 3720 3720 3720 3720
Wt of Specimen () 1498 1643 1734 1690 1578
Bulk Density (kg/m?) 1498 1643 1734 1690 1578
Dry Density (kg/m?) 1174 1267 1314 1261 1161
Maximum Dry Density (kg /m’)3 1308 Optimum Moisture Content (%0)=  |32.0
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TRIAL PIT NO. (PD 16)

CLIENT: EGIS CONSULTANTS LIMITED

PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Depth Range: 1.2|m Location: TP16 Test Date [13/9/24
Sampled By: Ben Tested By  |Ben

DRY DENSITY/ OPTIMUM MOISTURE CONTENT RELATIONSHIP

TEST METHOD : BS 1377:Part 4

MOISTURE CONTENT

Moisture Addition (%) 14 16 18 20 22 NMC (FROM SITE)
Tin No. Mi14
Weight of Wet Soil + Tin (g) 86.5 84.4 92.0 95.1 79.7 90.4
Weight of Tin + Dry Soil (g) 72.3 69.3 75.0 76.7 65.0 82.3
Weight of Tin(g) 19.3 17.1 20.3 21.3 23.1 18.0
Weight of Moisture (g) 142 15.1 17.0 184 14.7 8.1
Weight of Dry Soil (g) 53.0 52.2 54.7 55.4 41.9 64.3
Moisture Content (%0) 26.8 289 31.1 33.2 35.1 12.6
Wt of Mould+base+specimen (g) 5197 5340 15439 5390 5293
Wt of Mould+Base (2) 3720 3720 3720 3720 3720
Wt of Specimen (g) 1477 1620 1719 1670 1573
Bulk Density (kg/m?) 1477 1620 1719 1670 1573
Dry Density (kg/m?) 1165 1257 1311 1254 1164
Maximum Dry Density (kg /m®)d 1299 Optimum Moisture Content (%)= (31.1
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published or used to ad'v mnsent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
please return to the a(ﬁfeﬁwu ...... - _\8’ -
E 4 1 R -
’ 4&- . 0 .« ~

’/ ‘(" ‘--. ..... (‘\"
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A.S.KJAMUHURI SHOWGROUND
A_P EX P.O. BOX 10782-00100, NAIROBI KENYA
PROJECTS Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (PD 17)

CLIENT: EGIS CONSULTANTS LIMITED

PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Depth Range: 1.1m Location: TP 17 Test Date [13/9/2024
Sampled By: Ben Tested By Ben

DRY DENSITY/ OPTIMUM MOISTURE CONTENT RELATIONSHIP

TEST METHOD : BS 1377:Part 4

MOISTURE CONTENT

Moisture Addition (%) 14 16 18 20 22 NMC (FROM SITE)
Tin No. Mi4
Weight of Wet Soil + Tin (g) 83.4 81.1 92.2 110.6 82.9 77.3
Weight of Tin + Dry Soil (g) 71.2 70.0 73.3 88.6 65.6 70.8
Weight of Tin(g) 27.4 33.1 14.6 24.5 17.3 25.8
Weight of Moisture (g) 12.2 111 18.9 22.0 17.3 6.5
Weight of Dry Soil (g) 43.8 36.9 58.7 64.1 48.3 45.0
Moisture Content (%o) 27.9 30.1 32.2 34.3 35.8 14.4
Wt of Mould+base+specimen (g) 5204 5366 5455 5431 5321

Wt of Mould+Base (g) 3740 3740 3740 3740 3740

Wt of Specimen () 1464 1626 1715 1691 1581

Bulk Density (kg/m3) 1464 1626 1715 1691 1581

Dry Density (kg/m3) 1145 1250 1297 1259 1164

Maximum Dry Density (kg/ms): 1296 Optimum Moisture Content (%)= 32.2

COMPACTION CURVE

1230 / \

©

£

(=]

=3

2 |

@

e

)

a

>

(=) y=-8.76x*+561.31x-7,700.47

*
Y, I
Moisture QO/Q
1130 !
27.0 29.5 32.0 34.5
; R ILEEE ) REMARKS:
TESTED BY: \\\\ h?‘gn e o s,
PREPARED BY: \\\ Q)Qustin«: " L;,q ’,
APPROVED BY: .:; KR ENGEFNg Ep ’151 L — ]
_:' o e “' ‘\-x..: NG 3

The results contained Jerein apply only Td %Yrepértlcular sa'mﬂe(s) tested whose sample submission form serial number is herein quoted,
and to the specific tests ed out, as.detailed inthis teii refort. No extract, abridgement or abstraction from a Test Report may be
published or used to ad'v mnsent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
please return to the a(ﬁfeﬁwu ...... - _\8’ -
E 4 1 R -
’ 4&- . 0 .« ~

’/ ‘(" ‘--. ..... (‘\"



mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

A.S.KJAMUHURI SHOWGROUND
A_P EX P.O. BOX 10782-00100, NAIROBI KENYA
PROJECTS Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (PD 18)

CLIENT: EGIS CONSULTANTS LIMITED

PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Depth Range: 1.0m Location: TP 18 Test Date  |13/9/2024
Sampled By: Ben Tested By  [Ben

DRY DENSITY/ OPTIMUM MOISTURE CONTENT RELATIONSHIP

TEST METHOD : BS 1377:Part 4

MOISTURE CONTENT

Moisture Addition (%) 18 20 22 24 26 NMC (FROM SITE)
Tin No. A
Weight of Wet Soil + Tin (g) 101.5 93.7 107.5 96.0 83.0 90.9
Weight of Tin + Dry Soil (g) 84.8 78.1 87.7 76.6 67.2 84.0
Weight of Tin(g) 26.5 27.4 26.9 20.7 24.3 14.3
Weight of Moisture (g) 16.7 15.6 19.8 19.4 15.8 6.9
Weight of Dry Soil (g) 58.3 50.7 60.8 55.9 42.9 69.7
Moisture Content (%0) 28.6 30.8 32.6 34.7 36.8 9.9
Wt of Mould+base+specimen () 5751 5892 5974 5938 5823

Wt of Mould+Base (g) 4264 4264 4264 4264 4264

Wt of Specimen (g) 1487 1628 1710 1674 1559

Bulk Density (kg/m”) 1487 1628 1710 1674 1559

Dry Density (kg/m?) 1156 1245 1290 1243 1139

Maximum Dry Density (kg/m’)3 1282 Optimum Moisture Content (%)= |32.6

1310

COMPACTION CURVE

1210 +— AN
(32)
E
[=2]
=
2
3
c |
@ |
[a] |
fa
a
y =-8.03x2+524.12x - 7,269.16
i
Mdisture (%)
I
1110 !

28.0 30.5 33.0 355
TESTED BY: \\‘3§A R j/, / REMARKS:
PREPARED BY: W\ JaRiheE - )

- T LTPTR W i
APPROVED BY: Ry * AENGT.W L |Stgeature: |
- C‘ LICENSER " 4 "0
e < LL, .\ ULTING ™ 7‘_‘:

The results contalnedIer in apply only Td %Yrepértlcular sa'mﬂe(s) tested whose sample submission form serial number is herein quoted,
and to the specific tests ed out, as.detailed inthis teii refort. No extract, abridgement or abstraction from a Test Report may be
published or used to ad'v mnsent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
please return to the a(ﬁfeﬁwu ...... - _\8’ -
E 4 1 - ~i~ ~
’ 4&- . G 7Y o

> 6
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APEX

PROJECTS

A.S.KJAMUHURI SHOWGROUND
P.O. BOX 10782-00100, NAIROBI KENYA
Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

CBR TEST RESULTS DETAILED DESIGN

TRIAL PIT NO. (DD 1)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN ROADS
Depth Range: Location: DD1 Test Date 26/04/2025
Sampled By: Tested By |Austine
CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4
MODIFIED PROCTOR : T 180/#99, METHOD D
MDD (g/cc) 1.257
OMC (%) 28.0
Before Soaking After Soaking
Blows DD Moisture DD Moisture
g/ co) (%) (g/c0) (%)
10
30
62 1.257 28.0
LOAD-PENETRATION CURVE
14
12
10
8
g
E
- 6
4
2 P
0 ===
0.00 2.50 5.00 7.50
Penetration (mm)
B LOAD (KN) CBR(%) Swell Blow Dry density Moisture CBR% | Swell
ow
2.54mm | 5.08mm | 2.54mm | 5.08mm % 10
10 30
30 62 1.257 28.0 9 1.22
Parameters at
2 1.2 1. 9 1.22 1.1 26. 1.1
6 0 80 9 9 95% MDD 94 6.6 9 6
TESTED BY: Austine
PREPARED BY: Austine R
APPROVED BY Eng. Tom Waihd¥d' ‘Signagure: '/ / 4
L) VO LC L4
\\ \O w : A Ls //
Ny W T, s P
N rat ot e -
- >y -
- < o CON: . -
- L . A YU s e -

N E GINEED . «

The results contained Jerein apply only to t_h?;parhcula.r S

and to the specific tesls&'ed out, a

published or used to aev ea
lease return to the addre it

P -~ QS}N '

”, /;Q-'". E410 S

g'_mﬁe(s) tested whose sample submission form serial number is herein quoted,



mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

A.S.KJAMUHURI SHOWGROUND

AP E x P.O. BOX 10782-00100, NATROBI KENYA

PROJECTS Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke
TRIAL PIT NO. (DD 2)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN ROADS
Depth Range: DD2 Test Date 26/04/2025
Sampled By: Austine Austine
CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4
MODIFIED PROCTOR : T 180/499, METHOD D
MDD (g/co) : 1.269
OMC (%) 27.8
Before Soaking After Soaking
Blows DD Moisture DD Moisture
@/ ) @/<) )
10
30
62 1.269 27.8
LOAD-PENETRATION CURVE
14
12
10
8
g
B
= 6
4
2 -
0 m==="
0.00 2.50 5.00 7.50
Penetration (mm)
Bl LOAD (KN) CBR(%) Swell Blow Dry density Moisture CBR% Swell
ow
254mm | 508mm | 2.54mm | 508mm | % 10
10 30
30 62 1.269 27.8 9 1.20
62 120 176 9 9 120 Parameters at 1.206 26.4 9 114
’ ' P ' 95% MDD : - :
TESTED BY:  Austine
PREPARED BY: Austine
APPROVED BY Eng. Tom Waiharo Signature:
\ \ Y ERE ! / /
M QROGE 177,
\\ T\ ,,,,,,, g ‘4,, 7 .
~ i Yoy, T e
e Y L I~ o, o #
- 0 o LICE Y
< 2 CON e
-y b - -

W ENGINEER. = = - . . .
The results containedIerEIn apply only to t_h?;partlcula.r sg'_mﬁe(s) tested whose sample submission form serial number is herein quoted,

and to the specific tests 'é.d out, a e/tail'éc'_l inghis t:esi refort. No extract, abridgement or abstraction from a Test Report may be

published or used to aev ea e wr eonsent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
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A.S.KJAMUHURI SHOWGROUND
AP EX P.O. BOX 10782-00100, NAIROBI KENYA
PROJECTS Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (DD 3)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN ROADS
Depth Range: Location: [pD3 Test Date 26/04/2025
Sampled By: Tested By  |Austine
CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4
MODIFIED PROCTOR : T 180/999, METHOD D
MDD (g/cc) : 1.430
OMC (%) - 20.6
Before Soaking After Soaking
Blows DD Moisture DD Moisture
@/ o) @/<) o)
10
30
62 1.430 20.6
LOAD-PENETRATION CURVE
14
12
10
8
g
E
= 6
4
2 —doo==f==== e
o —
0.00 2.50 5.00 7.50
Penetration (mm)
Bl LOAD (KN) CBR(%) Swell Blow Dty density Moisture CBR% Swell
ow
2.54mm | 508mm [ 2.54mm | 5.08mm | % 10
10 30
30 62 1.430 20.6 11 1.14
Parameters at
2 . 2.2 . 1. 19. 11 1.
6 1.48 0 11 11 1.14 95% MDD 359 9.6 08
TESTED BY:  Austine
PREPARED BY: Joy
APPROVED BY Eng. Tom Waiharo Signature:
YN
N
2 A o |
S & co

~ UL ENCINES
The results contained Jerein apply only to t_h?;p
and to the specific tesls&'ed out, a

published or used to aev ea

please return to the a(ﬁregsw‘rj
xS
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APEX

PROJECTS

A.S.KJAMUHURI SHOWGROUND
P.O. BOX 10782-00100, NAIROBI KENYA
Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke
TRIAL PIT NO. (DD 4)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN ROADS
Depth Range: Location: |pD4 Test Date 26/04/2025
Sampled By: Tested By |Austine
CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4
MODIFIED PROCTOR : T 180/999, METHOD D
MDD (g/co) : 1.489
OMC_ (%) 24.9
Before Soaking After Soaking
Blows DD Moisture DD Moisture
8/ co) (%) (g/cc) (%)
10
30
62 1.489 24.9
LOAD-PENETRATION CURVE
14
12
10
8
z
<
B
= 6
4
2 ——= m==o=ooooZETT
0 == “F
0.00 2.50 5.00 7.50
Penetration (mm)
Bl LOAD (KN) CBR(%) Swell Blow Dry density Moisture CBR% Swell
ow
254mm | 5.08mm | 254mm [ 5.08mm % 10
10 30
30 62 1.489 24.9 12 1.12
Parameters at
62 1.60 232 12 12 1.12 1.415 23.6 1 1.06
’ ’ 95% MDD
TESTED BY:  Austine
PREPARED BY: Joy
APPROVED BY Eng. Tom Waiharo Signature:

ENGINEE
The results containedIerEIn apply only to t_h?;p

- L .
LY.

and to the specific tests ied out, a

published or used to aev ea
lease return to the addresswri
P ”~ QS}N ¥

” /;Qt".
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APEX

PROJECTS

A.S.KJAMUHURI SHOWGROUND
P.O. BOX 10782-00100, NAIROBI KENYA
Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke
TRIAL PIT NO. (DD 5)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN ROADS
Depth Range: Location |pps Test Date 26/04/2025
Sampled By: Tested By |Austine
CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4
MODIFIED PROCTOR : T 180/#99, METHOD D
MDD (g/cc) 1.424
OMC_ (%) 202
Before Soaking After Soaking
Blows DD Moisture DD Moisture
@/ D) (&/co )
10
30
62 1.424 20.2
LOAD-PENETRATION CURVE
14
12
10
8
g
g
= 6
4
2 ——=== R L L i
0 R=Z
0.00 2.50 5.00 7.50
Penetration (mm)
Bl LOAD (KN) CBR(%) Swell Blow Dry density Moisture CBR% Swell
ow
2.54mm | 5.08mm 2.54mm 5.08mm %o 10
10 30
30 62 1.424 20.2 12 1.18
62 1.60 2.36 12 12 118 Parameters at 1.353 19.2 1 112
' - ' 95% MDD ’ ’ ’
TESTED BY: Austine
PREPARED BY: Joy
APPROVED BY Eng. Tom Waiharo Signature:

- .
LY.

ENGINEE
The results contained Jerein apply only to t_h?;p
and to the specific tesls&'ed out, a

published or used to aev ea
lease return to the addresswri
P ”~ QS}N ¥

” /;Qt".
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A.S.KJAMUHURI SHOWGROUND

AP E x P.O. BOX 10782-00100, NATROBI KENYA

PROJECTS Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke
TRIAL PIT NO. (DD 6)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN ROADS
Depth Range: Location: DD6 Test Date 26/04/2025
Sampled By: Austine Tested By  [Austine
CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4
MODIFIED PROCTOR : T 180/?@, METHOD D
MDD (g/co) : 1.312
OMC (%) : 26.3
Before Soaking After Soaking
Blows DD Moisture DD Moisture
(g/cc) (%) (g/cc) (%)
10
30
62 1.312 26.3
LOAD-PENETRATION CURVE
14
12
10
8
g
B
= 6
4
2 k===
0= “F
0.00 2.50 5.00 7.50
Penetration (mm)
Bl LOAD (KN) CBR(%) Swell Blow Dry density Moisture CBR% Swell
ow
254mm | 5.08mm | 2.54mm | 5.08mm % 10
10 30
30 62 1.312 26.3 11 1.19
62 148 2,08 11 10 1.19 Parameters at 1.246 25.0 1 113
’ ' ' ' 95% MDD : : ‘
TESTED BY: Austine
PREPARED BY: Austine
APPROVED BY Eng. Tom Waiharo Signature:
\ \ Y ERE ! / /
M QROGE 177,
\\ T\ ,,,,,,, g ‘4,, / .
~ i Yoy, T e
e Y L I~ o, o #
- M o LILE Y -
< & CoN e =
-y b - -

W ENGINEER. = = - . . .
The results containedIerEIn apply only to t_h?;partlcula.r sg'_mﬁe(s) tested whose sample submission form serial number is herein quoted,

and to the specific tests 'é.d out, a e/tail'éc'_l inghis t:esi refort. No extract, abridgement or abstraction from a Test Report may be

published or used to aev ea e wr eonsent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
. - o -
please return to the a(ﬁregﬂmj ------ 3 5 -
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APEX

PROJECTS

A.S.KJAMUHURI SHOWGROUND
P.O. BOX 10782-00100, NAIROBI KENYA
Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke
TRIAL PIT NO. (DD 7)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN ROADS
Depth Range: DD7 Test Date 26/04/2025
Sampled By: Austine Austine
CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4
MODIFIED PROCTOR : T 180/#99, METHOD D
MDD (g/cc) 1.495
OMC_ (%) 23.6
Before Soaking After Soaking
Blows DD Moisture DD Moisture
@/ D) (&/co @)
10
30
62 1.495 23.6
LOAD-PENETRATION CURVE
14
12
10
8
g
g
= 6
4
2 — ——====p=ooT —
0 == “F
0.00 2.50 5.00 7.50
Penetration (mm)
Bl LOAD (KN) CBR(%) Swell Blow Dry density Moisture CBR% Swell
ow
2.54mm | 5.08mm 2.54mm 5.08mm %o 10
10 30
30 62 1.495 23.6 12 1.18
62 1.60 2.36 12 12 118 Parameters at 1.420 224 1 112
' - ' 95% MDD ’ ’ ’
TESTED BY: Austine
PREPARED BY: Joy
APPROVED BY Eng. Tom Waiharo Signature:

- L .
LY.

ENGINEE
The results contained Jerein apply only to t_h?;p
and to the specific tesls&'ed out, a

published or used to aev ea
lease return to the addresswri
P ”~ QS}N ¥

” /;Qt".



mailto:apexprojectslab@gmail.com
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A.S.KJAMUHURI SHOWGROUND

AP E x P.O. BOX 10782-00100, NATROBI KENYA

PROJECTS Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke
TRIAL PIT NO. (DD 8)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN ROADS
Depth Range: Location: DDS Test Date 26/04/2025
Sampled By: Tested By  |Austine
CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4
MODIFIED PROCTOR : T 180/#99, METHOD D
MDD (g/cc) : 1.287
OMC (%) 28.1
Before Soaking After Soaking
Blows DD Moisture DD Moisture
g/co) (%) (g/cc) (%)
10
30
62 1.287 28.1
LOAD-PENETRATION CURVE
14
12
10
8
g
§ 6
4
2 e ===
0 === T
0.00 2.50 5.00 7.50
Penetration (mm)
Bl LOAD (KN) CBR(%) Swell Blow Dry density Moisture CBR% Swell
ow
2.54mm | 5.08mm 2.54mm 5.08mm % 10
10 30
30 62 1.287 28.1 11 1.23
Parameters at
62 1.48 2.16 11 11 1.23 1.223 26.7 1 1.17
95% MDD
TESTED BY:  Austine
PREPARED BY: Austine
APPROVED BY Eng. Tom Waiharo Signature:

- i a2 = A1re Y e - -

&, ENGINEER .~ .* . . . .
The results contained Jerein apply only to t_h_?;parhcula.r sg'_mﬁe(s) tested whose sample submission form serial number is herein quoted,
and to the specific tesls&'é.d out, a éiailéd inghis t:esi refort. No extract, abridgement or abstraction from a Test Report may be

published or used to aev ea e wr eonsent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
. ” o -
please return to the a(ﬁregswrj_ ...... . 5 -
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APEX

PROJECTS

A.S.KJAMUHURI SHOWGROUND
P.O. BOX 10782-00100, NAIROBI KENYA
Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke
TRIAL PIT NO. (DD 9)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN ROADS
Depth Range: Location: Test Date 26/04/2025
Sampled By: Tested By |Austine
CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4
MODIFIED PROCTOR : T 180/#99, METHOD D
MDD (g/cc) 1.273
OMC_ (%) 27.8
Before Soaking After Soaking
Blows DD Moisture DD Moisture
@/ D) (&/co )
10
30
62 1.273 27.8
LOAD-PENETRATION CURVE
14
12
10
8
g
g
= 6
4
2 ——f====—
0 ="
0.00 2.50 5.00 7.50
Penetration (mm)
Bl LOAD (KN) CBR(%) Swell Blow Dry density Moisture CBR% Swell
ow
2.54mm | 5.08mm 2.54mm 5.08mm %o 10
10 30
30 62 1.273 27.8 10 1.21
62 132 2.00 10 10 121 Parameters at 1.209 26.4 9 115
’ ' ’ 95% MDD ’ ’ ’
TESTED BY: Austine
PREPARED BY: Austine
APPROVED BY Eng. Tom Waiharo Signature:

- .
LY.

ENGINEE
The results contained Jerein apply only to t_h?;p
and to the specific tesls&'ed out, a

published or used to aev ea
lease return to the addresswri
P ”~ QS}N ¥

” /;Qt".
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APEX

PROJECTS

A.S.KJAMUHURI SHOWGROUND
P.O. BOX 10782-00100, NAIROBI KENYA
Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke
TRIAL PIT NO. (DD 10)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN ROADS
Depth Range: Location: DD10 Test Date 26/04/2025
Sampled By: Tested By |Austine
CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4
MODIFIED PROCTOR : T 180/#99, METHOD D
MDD (g/cc) 1.290
OMC_ (%) 26.4
Before Soaking After Soaking
Blows DD Moisture DD Moisture
@/ D) (&/co )
10
30
62 1.290 26.4
LOAD-PENETRATION CURVE
14
12
10
8
g
g
= 6
4
2 ———i=—=" =
0 === =f
0.00 2.50 5.00 7.50
Penetration (mm)
Bl LOAD (KN) CBR(%) Swell Blow Dry density Moisture CBR% Swell
ow
2.54mm | 5.08mm 2.54mm 5.08mm %o 10
10 30
30 62 1.290 26.4 11 1.22
62 148 2.16 1 1 122 Parameters at 1.226 25.1 1 116
' ' ’ 95% MDD ’ ’ ’
TESTED BY: Austine
PREPARED BY: Austine
APPROVED BY Eng. Tom Waiharo Signature:

- .
LY.

ENGINEE
The results contained Jerein apply only to t_h?;p
and to the specific tesls&'ed out, a

published or used to aev ea
lease return to the addresswri
P ”~ QS}N ¥

” /;Qt".
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APEX

PROJECTS

A.S.KJAMUHURI SHOWGROUND
P.O. BOX 10782-00100, NAIROBI KENYA

Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (DD 11)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN ROADS
Depth Range: Location: |DD11 Test Date 26/04/2025
Sampled By: Tested By |Austine
CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4
MODIFIED PROCTOR : T 180/#99, METHOD D
MDD (g/cc) 1.133
OMC_ (%) 352
Before Soaking After Soaking
Blows DD Moisture DD Moisture
@/ D) (&/co )
10
30
62 1.133 35.2
LOAD-PENETRATION CURVE
14
12
10
8
g
g
= 6
4
2
0 ===
0.00 2.50 5.00 7.50
Penetration (mm)
Bl LOAD (KN) CBR(%) Swell Blow Dry density Moisture CBR% Swell
ow
2.54mm | 5.08mm 2.54mm 5.08mm %o 10
10 30
30 62 1.133 35.2 6 1.17
62 0.80 116 6 6 117 Parameters at 1.076 33.5 6 11
' ' ' 95% MDD ’ ’ ’
TESTED BY: Austine
PREPARED BY: Austine
APPROVED BY Eng. Tom Waiharo Signature:

- .
LY.

ENGINEE
The results containedIerEIn apply only to t_h?;p

and to the specific tests ied out, a

published or used to aev ea
lease return to the addresswri
P ”~ QS}N ¥

” /;Qt".



mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

A.S.K JAMUHURI SHOWGROUND
AP E x P.O. BOX 10782-00100, NATROBI KENYA
PROJECTS Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (DD 12)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN ROADS
Depth Range: Location: |pp12 Test Date 26/04/2025
Sampled By: Tested By  |Austine
CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4
MODIFIED PROCTOR : T 180/#99, METHOD D
MDD (g/cc) 1.322
OMC (%) 19.8
Before Soaking After Soaking
Blows DD Moisture DD Moisture
(g/cc) (%) (g/cc) (%)
10
30
62 1.322 19.8
LOAD-PENETRATION CURVE
14
12
10
8
g
B
- 6
4
2
0 k=22
0.00 2.50 5.00 7.50
Penetration (mm)
Bl LOAD (KN) CBR(%) Swell Blow Dry density Moisture CBR% Swell
ow
2.54mm | 5.08mm | 2.54mm | 5.08mm [ % 10
10 30
30 62 1.322 19.8 8 1.24
Parameters at
62 1.08 1.60 8 8 1.24 1.256 18.8 8 1.18
95% MDD
TESTED BY:  Austine
PREPARED BY: Joy
APPROVED BY Eng. Tom Waiharo Signature:

\\\'il'l‘l‘if
\) 4 /
Nt
So .
- <

- '.' :f.._—\‘,\__:‘
The results contained Jerein apply only to t_h?;p
and to the specific tesls&'ed out, a
published or used to aev ea

lease return to the addre it
P ”~ QS}N ¥

” /;Qt".



mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

A.S.KJAMUHURI SHOWGROUND
P.O. BOX 10782-00100, NAIROBI KENYA
Tel: +254 790943231, +254 722411826

APEX

PROJECTS

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke
TRIAL PIT NO. (DD 14)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN ROADS
Depth Range: Location: |pD13 Test Date 26/04/2025
Sampled By: Tested By  [Austine
CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4
MODIFIED PROCTOR : T 180/?@, METHOD D
MDD (g/cc) 1.328
OMC (%) 20.4
Before Soaking After Soaking
Blows DD Moisture DD Moisture
(g/cc) (%) (g/cc) (%)
10
30
62 1.328 20.4
LOAD-PENETRATION CURVE
14
12
10
8
g
B
= 6
4
2
0=
0.00 2.50 5.00 7.50
Penetration (mm)
Bl LOAD (KN) CBR(%) Swell Blow Dry density Moisture CBR% Swell
ow
254mm | 5.08mm | 2.54mm | 5.08mm % 10
10 30
30 62 1.328 20.4 8 1.20
62 1.04 152 8 8 120 Parameters at 1.262 19.4 7 114
’ ' ” ’ 95% MDD : ‘ :
TESTED BY: Austine
PREPARED BY: Joy
APPROVED BY Eng. Tom Waiharo Signature:

- = u
o ENGINEER .~ .*
The results contained Jerein apply only to t_h?;parhcula.r S
and to the specific tesls&'é.d out, a
published or used to aev ea
please return to the a(ﬁregswrj_
oy BEATD
L 7 A e,

e N Ia
~

g'_mﬁe(s) tested whose sample submission form serial number is herein quoted,

h o



mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

A.S.KJAMUHURI SHOWGROUND
P.O. BOX 10782-00100, NAIROBI KENYA
Tel: +254 790943231, +254 722411826

APEX

PROJECTS

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (DD 14)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN ROADS
Depth Range: Location: |pD14 Test Date 26/04/2025
Sampled By: Tested By  [Austine
CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4
MODIFIED PROCTOR : T 180/999, METHOD D
MDD (g/cc) 1.310
OMC (%) 20.1
Before Soaking After Soaking
Blows DD Moisture DD Moisture
(g/cc) (%) (g/cc) (%)
10
30
62 1.310 20.1
LOAD-PENETRATION CURVE
14
12
10
8
g
B
= 6
4
2
o ~===1
0.00 2.50 5.00 7.50
Penetration (mm)
Bl LOAD (KN) CBR(%) Swell Blow Dry density Moisture CBR% Swell
ow
254mm | 508mm | 2.54mm | 508mm | % 10
10 30
30 62 1.310 20.1 8 1.18
62 108 1.60 8 8 118 Parameters at 1.244 19.1 8 112
’ ' ” ' 95% MDD : : :
TESTED BY:  Austine
PREPARED BY: Joy
APPROVED BY Eng. Tom Waiharo Signature:

~ ENGINEED .
The results contained Jerein apply only to t_h?;parhcula.r S
and to the specific tesls&'é.d out, a
published or used to aev ea
lease return to the addre it
P -~ QS}N '

T v em -
~

g'_mﬁe(s) tested whose sample submission form serial number is herein quoted,

-~ i & -

”, /;Q-'". E410 S



mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

A.S.KJAMUHURI SHOWGROUND
P.O. BOX 10782-00100, NAIROBI KENYA
Tel: +254 790943231, +254 722411826

APEX

PROJECTS

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (DD 15)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN ROADS
Depth Range: Location: DD15 Test Date 26/04/2025
Sampled By: Tested By  [Austine
CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4
MODIFIED PROCTOR : T 180/999, METHOD D
MDD (g/cc) 1.203
OMC (%) 32.0
Before Soaking After Soaking
Blows DD Moisture DD Moisture
(g/cc) (%) (g/cc) (%)
10
30
62 1.203 32.0
LOAD-PENETRATION CURVE
14
12
10
8
g
B
= 6
4
2
o h====IT
0.00 2.50 5.00 7.50
Penetration (mm)
Bl LOAD (KN) CBR(%) Swell Blow Dry density Moisture CBR% Swell
ow
254mm | 508mm | 2.54mm | 508mm | % 10
10 30
30 62 1.203 32.0 7 1.15
62 0.92 140 7 7 115 Parameters at 1.143 30.4 7 1.09
’ ' ' - 95% MDD : : :
TESTED BY:  Austine
PREPARED BY: Austine
APPROVED BY Eng. Tom Waiharo Signature:

\\\'il'l'l‘if
\) 4 /
Nt
So
- g

- '.' :f.._—\‘,\__:‘
The results contained Jerein apply only to t_h?;p
and to the specific tesls&'ed out, a
published or used to aev ea

lease return to the addre it
P ”~ QS}N ¥

” /;Qt".



mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

A.S.KJAMUHURI SHOWGROUND
AP EX P.O. BOX 10782-00100, NAIROBI KENYA
PROJECTS Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (DD 16)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN ROADS
Depth Range: Location: [ppD16 Test Date 26/04/2025
Sampled By: Tested By  |Austine
CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4
MODIFIED PROCTOR : T 180/999, METHOD D
MDD (g/cc) : 1.415
OMC (%) - 19.5
Before Soaking After Soaking
Blows DD Moisture DD Moisture
(g/cc) (%) (g/cc) (%)
10
30
62 1.415 19.5
LOAD-PENETRATION CURVE
14
12
10
8
g
E
= 6
4
2 - m———p===omooT
0 k=2 mi
0.00 2.50 5.00 7.50
Penetration (mm)
Bl LOAD (KN) CBR(%) Swell Blow Dty density Moisture CBR% Swell
ow
2.54mm | 508mm [ 2.54mm | 5.08mm | % 10
10 30
30 62 1.415 19.5 12 1.16
Parameters at
2 . 2.3 2 2 . 1. 18. 11 1.1
6 1.60 6 1 1 1.16 95% MDD 344 8.5 0
TESTED BY:  Austine
PREPARED BY: Joy
APPROVED BY Eng. Tom Waiharo Signature:
YN
N
L A
<& eo

~ UL ENCINES
The results contained Jerein apply only to t_h?;p
and to the specific tesls&'ed out, a

published or used to aev ea

please return to the a(ﬁregsw‘rj
xS



mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

A.S.K JAMUHURI SHOWGROUND
AP E x P.O. BOX 10782-00100, NATROBI KENYA
PROJECTS Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke
TRIAL PIT NO. (DD 17)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN ROADS
Depth Range: Location: DD17 Test Date 26/04/2025
Sampled By: Tested By  |Austine
CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4
MODIFIED PROCTOR : T 180/999, METHOD D
MDD (g/cc) : 1.276
OMC (%) - 27.5
Before Soaking After Soaking
Blows DD Moisture DD Moisture
(g/cc) (%) (g/cc) (%)
10
30
62 1.276 27.5
LOAD-PENETRATION CURVE
14
12
10
8
g
E
= 6
4
2 P ey kil
0 ~==%
0.00 2.50 5.00 7.50
Penetration (mm)
Bl LOAD (KN) CBR(%) Swell Blow Dty density Moisture CBR% Swell
ow
2.54mm | 508mm [ 2.54mm | 5.08mm | % 10
10 30
30 62 1.276 27.5 10 1.19
Parameters at
2 32 2.0 ) . 1.212 26.1 11
6 1.3 00 10 10 1.19 95% MDD 6 9 3
TESTED BY:  Austine
PREPARED BY: Austine
APPROVED BY Eng. Tom Waiharo Signature:
YN
N
L A
<& eo

~ UL ENCINES
The results contained Jerein apply only to t_h?;p
and to the specific tesls&'ed out, a

published or used to aev ea

please return to the a(ﬁregsw‘rj
xS



mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

APEX

PROJECTS

A.S.KJAMUHURI SHOWGROUND
P.O. BOX 10782-00100, NAIROBI KENYA

Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (DD 18)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN ROADS
Depth Range: Location: |DD18 Test Date 26/04/2025
Sampled By: Tested By |Austine
CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4
MODIFIED PROCTOR : T 180/#99, METHOD D
MDD (g/cc) 1.120
OMC_ (%) 36.1
Before Soaking After Soaking
Blows DD Moisture DD Moisture
@/ D) (&/co )
10
30
62 1.120 36.1
LOAD-PENETRATION CURVE
14
12
10
8
g
g
= 6
4
2
0 F===="
0.00 2.50 5.00 7.50
Penetration (mm)
Bl LOAD (KN) CBR(%) Swell Blow Dry density Moisture CBR% Swell
ow
2.54mm | 5.08mm 2.54mm 5.08mm %o 10
10 30
30 62 1.120 36.1 6 1.16
62 0.80 120 6 6 116 Parameters at 1.064 343 6 110
' ’ ' 95% MDD ’ ’ ’
TESTED BY: Austine
PREPARED BY: Austine
APPROVED BY Eng. Tom Waiharo Signature:

- L .
LY.

ENGINEE
The results containedIerEIn apply only to t_h?;p

and to the specific tests ied out, a

published or used to aev ea
lease return to the addresswri
P ”~ QS}N ¥

” /;Qt".



mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

APEX

PROJECTS

A.S.KJAMUHURI SHOWGROUND
P.O. BOX 10782-00100, NAIROBI KENYA

Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (DD 19)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN ROADS
Depth Range: Location: |DD19 Test Date 26/04/2025
Sampled By: Tested By |Austine
CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4
MODIFIED PROCTOR : T 180/#99, METHOD D
MDD (g/cc) 1.224
OMC_ (%) 324
Before Soaking After Soaking
Blows DD Moisture DD Moisture
@/ D) (&/co )
10
30
62 1.224 324
LOAD-PENETRATION CURVE
14
12
10
8
g
g
= 6
4
2
0 h===""
0.00 2.50 5.00 7.50
Penetration (mm)
Bl LOAD (KN) CBR(%) Swell Blow Dry density Moisture CBR% Swell
ow
2.54mm | 5.08mm 2.54mm 5.08mm %o 10
10 30
30 62 1.224 324 7 1.18
62 096 140 7 7 118 Parameters at 1163 30.8 7 112
' ' ' 95% MDD : ’ ’
TESTED BY:  Austine
PREPARED BY: Austine
APPROVED BY Eng. Tom Waiharo Signature:

- L .
LY.

ENGINEE
The results contained Jerein apply only to t_h?;p
and to the specific tesls&'ed out, a

published or used to aev ea
lease return to the addresswri
P ”~ QS}N ¥

” /;Qt".



mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

A.S.K JAMUHURI SHOWGROUND
AP E x P.O. BOX 10782-00100, NATROBI KENYA
PROJECTS Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (DD 20)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN ROADS
Depth Range: Location: DD20 Test Date 26/04/2025
Sampled By: Ben Tested By  |Austine
CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4
MODIFIED PROCTOR : T 180/#99, METHOD D
MDD (g/cc) 1.339
OMC (%) 20.6
Before Soaking After Soaking
Blows DD Moisture DD Moisture
(g/cc) (%) (g/cc) (%)
10
30
62 1.339 20.6
LOAD-PENETRATION CURVE
14
12
10
8
g
B
- 6
4
2
o m==""
0.00 2.50 5.00 7.50
Penetration (mm)
Bl LOAD (KN) CBR(%) Swell Blow Dry density Moisture CBR% Swell
ow
2.54mm | 5.08mm | 2.54mm | 5.08mm [ % 10
10 30
30 62 1.339 20.6 8 1.22
Parameters at
62 1.08 1.56 8 8 1.22 2.000 19.6 8 1.16
95% MDD
TESTED BY:  Austine
PREPARED BY: Joy
APPROVED BY Eng. Tom Waiharo Signature:

\\\'il'l‘l‘if
\) 4 /
Nt
So .
- <

- '.' :f.._—\‘,\__:‘
The results contained Jerein apply only to t_h?;p
and to the specific tesls&'ed out, a
published or used to aev ea

lease return to the addre it
P ”~ QS}N ¥

” /;Qt".



mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

A.S.KJAMUHURI SHOWGROUND

AP E: X P.O. BOX 10782-00100, NAIROBI KENYA

PROJECTS Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke
CBR TEST RESULTS PRELIMINARY DESIGN

TRIAL PIT NO. (PD 1)

CLIENT: EGIS CONSULTANTS LIMITED

PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS

Depth Range: 1.1|m Location: TP 1 Test Date 15/9/2024
Sampled By: Ben Tested By |Ben

CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4

MODIFIED PROCTOR : T 180/499, METHOD D
MDD (g/cc) : 1911
OMC (%) 11.30

Before Soaking After Soaking
Blows DD Moisture DD Moisture
(@/c0 D &/co D

10
30
62 ©1.320 30.7

LOAD-PENETRATION CURVE

14

12

10

Load (KN)

2
- e o= =

0 2.5 5 7.5
Penetration (mm)
Bl LOAD (KN) CBR(%) Swell Blow Dry density Moisture CBR% [SWELL
ow
2.54mm | 5.08mm 2.54mm 5.08mm Yo 10
10 30
30 62 1.320 30.7 9 0.85
62 1.20 1.80 . 9 0.85 CBR at 100% MDD 29.2 9 0.81
BN
TESTED BY:  Ben \\\ T 11y /1,
PREPARED BY: Austine o\*U\’C g
APPROVED BY ENG. T& t‘ Slgnature o 2,
N A’ T B o
- _: o : CENS ED 4 “>» »
= f- . wJ ‘v SULTING ° r"‘ '-_

The results contalnedIer in apply only To 'Ehep%}rtlcula.r samn"],e(s) tested whose sample submission form serial number is herein quoted,
and to the specific tes!s&
published or used to ad'v

please return to the a(ﬁreggwu a-atove - - . . ., o A -
,, ,;,} ; E4 10 ,.-'&f* Ry
/ Ceaeaant &‘(‘ \\


mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

APEX

PROJECTS

A.S.KJAMUHURI SHOWGROUND
P.O. BOX 10782-00100, NAIROBI KENYA
Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (PD 2)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Depth Range: 1.0|m Location: TP 2 Test Date 15/9/2024
Sampled By: Ben Tested By [Ben
CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4
MODIFIED PROCTOR : T 18()/51’6‘), METHOD D
MDD (g/cc) 1911
OMC (%) 11.30
Before Soaking After Soaking
Blows DD Moisture DD Moisture
(/<o) ) (g/co (%)
10
30
62 1.343 31.8
LOAD-PENETRATION CURVE
14
12
10
8
g
B
- 6
4
2 - | - - |
- =
0 m=="
0.00 2.50 5.00 7.50
Penetration (mm)
Bl LOAD (KN) CBR(%) Swell Blow Dry density Moisture CBR% |SWELL
ow
2.54mm | 5.08mm 2.54mm 5.08mm % 10
10 30
30 62 1.343 31.8 10 0.76
62 1.32 2.00 10 10 0.76 CBR at 100% MDD 30.2 9 0.73
TESTED BY: Ben
PREPARED BY: Austine
APPROVED BY ENG.T.W X W\ VSidohdhgy
M oROGE » "'/,
‘ B D, [~ PR
\\\ ‘) . 'rq///’
g D u"'C'ch__%E: "r, A Y
‘De.‘ \-CF‘SJ""I"‘ . P -
H‘, : I - -

The results contalnedIer in apply only To 'Ehep%}rtlcula.r s%nn"],e(s) tested whose sample submission form serial number is herein quoted,
and to the specific tes!s&
published or used to ad'v

please return to the a(ﬁreggwu ...... ;? -
’, /;Qt . E"] 10 ".\":\("Q =:.
/, *raanst & \\



mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

APEX

PROJECTS

A.S.KJAMUHURI SHOWGROUND
P.O. BOX 10782-00100, NAIROBI KENYA
Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (PD 3)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Alignment (Mjini Road)
Depth Range: 1.1|m Location: TP3 Test Date 15/9/24
Sampled By: Ben Tested By  |Ben
CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4
MODIFIED PROCTOR : T 180/#99, METHOD D
MDD (g/cc) 1911
OMC (%) 11.30
Before Soaking After Soaking
Blows DD Moisture DD Moisture
(g/co) %o) (g/ cc) (%o)
10
30
62 1.330 324
LOAD-PENETRATION CURVE
14
12
10
8
g
- 6
4
2 p———
- P i i
0 ===
0 2.5 5 7.5
Penetration (mm)
Bl LOAD (KN) CBR(%) Swell Blow Dry density Moisture CBR% SWELL
ow
254mm [ 5.08mm | 2.54mm | 5.08mm Yo 10
10 30
30 62 1.330 32.4 9 0.80
62 1.20 1.80 9 9 0.80 CBR at 100% MDD 30.8 9 0.76
TESTED BY: Ben
PREPARED BY: Austine
APPROVED BY ENG.T.W Signature:
VYT,
\\‘30‘1065 r L:/,/
\\\ ,‘)- i 3 . ’;‘7/ ///
-~ C‘,‘ ,.' ‘EI‘CIP:N_\E: s, ‘3 -
e < »u.shu TING = %~
uo E o

The results contalnedIer in apply only Td %Yrep%}rtlcula.r sgnn"],e(s) tested whose sample submission form serial number is herein quoted,

and to the specific tes!s& &tailed insthis teii refort. No extract, abridgement or abstraction from a Test Report may be

published or used to ad'v eonsent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
-

please return to the a(ﬁfeggwu ...... . _‘53 -
.3 ’f&i . E"] 1 0 .Q% ::
> s T PY—— &‘c\\‘


mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

A.S.KJAMUHURI SHOWGROUND

AP E: X P.O. BOX 10782-00100, NAIROBI KENYA

PROJECTS Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke
TRIAL PIT NO. (PD 4)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Depth Range: 1.1lm Location: TP50 Test Date 15/9/24
Sampled By: Ben Tested By |Ben
CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4
MODIFIED PROCTOR : T 180/T99, METHOD D
MDD (g/cc) : 1.911
OMC (%) : 11.30
Before Soaking After Soaking
Blows DD Moisture DD Moisture
&/ o) (@/co (o)
10
30
62 1.313 26.2
LOAD-PENETRATION CURVE
14
12
10
8
g
- 6
4
2 - -
- ===
0 ==
0 2.5 5 7.5
Penetration (mm)
Bl LOAD (KN) CBR(%) Swell Blow Dry density Moisture CBR% [SWELL
oW 2.54mm | 5.08mm 2.54mm 5.08mm % 10
10 30
30 62 1.313 26.2 10 0.90
62 1.32 1.80 10 9 0.90 CBR at 100% MDD 24.9 9 0.85
TESTED BY: Ben
PREPARED BY: Austine
APPROVED BY ENG.T.W Signature:

The results contalnedIer in apply only Td %Yrepértlcula.r s%nﬂe(s) tested whose sample submission form serial number is herein quoted,
and to the specific tess&ed out, as.detailed inthis teii refort. No extract, abridgement or abstraction from a Test Report may be

published or used to ad'v e wr eonsent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
: 4 sy
please return to the a(ﬁfeggwu ...... _\.‘3 -
o E41a B Ry
> s

‘--. ..... &\“ -
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A.S.KJAMUHURI SHOWGROUND

AP E: X P.O. BOX 10782-00100, NAIROBI KENYA

PROJECTS Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke
TRIAL PIT NO. (PD 5)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: |GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Depth Range: 1.2 m Location: TP 5 Test Date 15/9/2024
Sampled By: Ben Tested By |Ben
CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4
MODIFIED PROCTOR : T 180/5Fg9, METHOD D
MDD (g/cc) : 1.911
OMC (%) 11.30
Before Soaking After Soaking
Blows DD Moisture DD Moisture
©/co ) (g/cc) )
10
30
62 1.317 31.6
LOAD-PENETRATION CURVE
14
12
10
8
g
- 6
4
2 - - ap o - -
B L =
0 ===
0.00 2.50 5.00 7.50
Penetration (mm)
Bl LOAD (KN) CBR(%) Swell Blow Dry density Moisture CBR% |SWELL
ow
2.54mm | 5.08mm | 254mm | 5.08mm % 10
10 30
30 62 1.317 31.6 9 0.80
62 1.20 1.80 9 9 0.80 CBR at 100% MDD 30.0 9 0.76
TESTED BY: Ben
PREPARED BY: Austine \\\H"H,r,
APPROVED BY ENG.T.WY \\ ‘ . R Sifadturg: 7,
) '
\\'\ R /,’
o %
~r %=

I G 3 -
The results contained Jerein apply T 'Ehepértlcula.r ample(s) tested whose sample submission form serial number is herein quoted,
and to the specific tesg&e'd out, a &tailed insthis t s! rep'brt No extract, abridgement or abstraction from a Test Report may be
published or used to aev ct wi e wrl mnsent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
please return to the a(ﬁreggwu Ve s 1y, 3
% % E410 .-"Q{“ ::'
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APEX

PROJECTS

A.S.KJAMUHURI SHOWGROUND
P.O. BOX 10782-00100, NAIROBI KENYA
Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (PD 8)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Depth Range: 0.8|m Location: TPS Test Date 16/9/2024
Sampled By: Ben Tested By  [Ben
CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4
MODIFIED PROCTOR : T 180/T99, METHOD D
MDD (g/cc) 1911
OMC (%) 11.30
Before Soaking After Soaking
Blows DD Moisture DD Moisture
(g/cc) (%0) (g/cc) (%)
10
30
62 1.296 34.2
LOAD-PENETRATION CURVE
14.00
12.00
10.00
8.00
g
E
- 6.00
4.00
2.00
0.00 ——
0.00 2.50 5.00 7.50
Penetration (mm)
Bl LOAD (KN) CBR(%) Swell Blow Dry density Moisture CBR% |SWELL
ow
2.54mm | 5.08mm 2.54mm 5.08mm Yo 10
10 30
30 62 1.296 34.2 8 0.91
62 1.20 1.40 8 7 0.91 CBR at 100% MDD 32.5 8 0.86
TESTED BY:  Ben T s
. ) : B ol
PREPARED BY: Austine \‘\\ ~20 GE > //:,
APPROVED BY ENG.TA® 83" Signature: (7
N o ot LIEENSERT R 2
- & » CONSy] - .
- 7S ENAGLING Y T -
) v ENGINEER .~ 2 . . . )
The results contained Jerein apply only t _’E}ygpérhcular sgnp"],e(s) tested whose sample submission form serial number is herein quoted,
and to the specific tesg&'é'd out, as.détailed insthis t:esg refort. No extract, abridgement or abstraction from a Test Report may be
published or used to aev ea ct wi e wr eonsent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
Ay &, 4 g
please return to the a(ﬁreggwrj Ve s iy, g A? -
7 Zo. E410 QS
’,‘ "2' . . \‘t.‘: o
"tranaen® . " N
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A.S.KJAMUHURI SHOWGROUND

AP E: X P.O. BOX 10782-00100, NAIROBI KENYA

PROJECTS Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (PD 9)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Depth Range: 1.1{m Location: TP 9 Test Date 16/9/2024
Sampled By: Ben Tested By [Ben
CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4
MODIFIED PROCTOR : T 180/T99, METHOD D
MDD (g/cc) : 1.911
OMC (%) 11.30
Before Soaking After Soaking
Blows DD Moisture DD Moisture
g/ co) (o) (g/co) (7o)
10
30
62 1.229 32.7
LOAD-PENETRATION CURVE
14
12
10
8
g
- 6
4
2
P Y
0 25 5 7.5
Penetration (mm)
Bl LOAD (KN) CBR(%) Swell Blow Dry density Moisture CBR% SWELL
ow
2.54mm [ 5.08mm 2.54mm 5.08mm % 10
10 30
30 62 1.229 32.7 5 0.94
62 0.64 0.80 5 4 0.94 CBR at 100% MDD 31.0 5 0.89
TESTED BY: Ben PP N T
PREPARED BY: Austine  (\V' '~ 2" /7y,
APPROVED BY ENG.TY"_ 3O Signarurd: 1o 77
N e T, TR
. LS R oY % r
dl =3 . -
~ 2 7 CONSULTING ™ 2 =
-~ -

Y Enj
C Y

- ~ (G
A GINEED .. " . : ) )
The results contained Jerein apply on yfo_%}épérhcular sgnp"],e(s) tested whose sample submission form serial number is herein quoted,
and to the specific tesg&'é'd out, as.détailed insthis t:esg refort. No extract, abridgement or abstraction from a Test Report may be

published or used to aev ea ct wi e wr eonsent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
. 2 4 -
please return to the a(ﬁreggwrj Ve s iy, g A? -
-~ .{, ., E ._] 1 O _-' -
% T
[ . s
7 (W) & “
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APEX

PROJECTS

A.S.KJAMUHURI SHOWGROUND
P.O. BOX 10782-00100, NAIROBI KENYA
Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (PD 10)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Depth Range: 1.1{m Location: TP 10 Test Date 16/9/2024
Sampled By: Ben Tested By  |Ben
CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4
MODIFIED PROCTOR : T 180/999, METHOD D
MDD (g/cc) 1.911
OMC (%) 11.30
Before Soaking After Soaking
Blows DD Moisture DD Moisture
g/ co) (") (g/co) (Vo)
10
30
62 1.264 30.3
LOAD-PENETRATION CURVE
14
12
10
8
g
- 6
4
2
0 ey X -
0 2.5 5 7.5
Penetration (mm)
Bl LOAD (KN) CBR(%) Swell Blow Dry density Moisture CBR% SWELL
ow
2.54mm | 508mm | 2.54mm | 5.08mm %o 10
10 30
30 62 1.264 30.3 6 0.98
62 0.80 1.20 6 6 0.98 CBR at 100% MDD 28.8 6 0.93
TESTED BY:  Ben \\\‘”'"M,
PREPARED BY: Austine WORULE
APPROVED BY ENG: 1@ "‘ o Spmtate, 7 3
-u.:\ '-"\Lluf: ‘QC" +l ‘(",
& . 0 VIS = * e

s L4
{—-. -

'I-': N

o/ " -
The results contalnedIerEm apply only to 'Ehepértlcula.r s%np"],e(s) tested whose sample submission form serial number is herein quoted,

and to the specific tests e'd out, a &tailed insthis t s! refort. No extract, abridgement or abstraction from a Test Report may be
published or used to aev ct wi e wrl mnsent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
please return to the a(ﬁreggwu Ve sy,
/ 2 .
/’ ,‘/‘. .E‘-] 10 ..'\‘:\(Q‘:
"tranaen® . "
7 (W) & -
77,0 80ARD Q\ N\
& - b
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APEX

PROJECTS

A.S.KJAMUHURI SHOWGROUND
P.O. BOX 10782-00100, NAIROBI KENYA
Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (PD 11)

[} a

ol
The results containedIerEin .a'pply

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT! GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Depth Range: 1.0lm Location: TP11 Test Date 17/9/24
Sampled By: Ben Tested By |Ben
CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4
MODIFIED PROCTOR : T 180/#99, METHOD D
MDD (g/cc) 1911
OMC (%) 11.30
Before Soaking After Soaking
Blows DD Moisture DD Moisture
(g/ o) (%) (g/cc) (%o)
10
30
62 1.295 33.5
LOAD-PENETRATION CURVE
14
12
10
8
g
- 6
4
2
0 - = re
0 2.5 5 7.5
Penetration (mm)
Bl LOAD (KN) CBR(%) Swell Blow Dry density Moisture CBR% |SWELL
ow
2.54mm | 5.08mm | 2.54mm | 5.08mm % 10
10 30
30 62 1.295 33.5 7 0.90
62 0.92 1.40 7 7 0.90 CBR at 100% MDD 31.9 7 0.85
TESTED BY:  Ben A
PREPARED BY: Austine ANV A~ /77,
APPROVED BY ENG.TY"_ 3°" Signarurd: £ 77
\.\»..*‘.“.‘ ~r /,(//
& £ >
~ & S CONSU T
-~ -

ENC ._‘__"' N
only to %}épérﬁcular sgnp"],e(s) tested whose sample submission form serial number is herein quoted,

and to the specific tests 'é'd out, a &tailed insthis t:esg refort. No extract, abridgement or abstraction from a Test Report may be
published or used to aev ea ct wi e wr eonsent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
Ay &, 4 -
please return to the a(ﬁreggwrj Ve s iy, g A? -
g E410 g
," ,‘/‘. % Iz \‘t.‘: -~
Ttraaaent . s
7 (W) & “
7y, Y S0ARD Q\ W
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APEX

PROJECTS

A.S.KJAMUHURI SHOWGROUND
P.O. BOX 10782-00100, NAIROBI KENYA
Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (PD 13)

CLIENT: EGIS CONSULTANTS LIMITED
PRO]ECTZ GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Depth Range: 1.0lm Location: TP13 Test Date 17/9/2024
Sampled By: Ben Tested By |Ben
CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4
MODIFIED PROCTOR : T 180/#99, METHOD D
MDD (g/cc) 1911
OMC (%) 11.30
Before Soaking After Soaking
Blows DD Moisture DD Moisture
/<9 ) (g/c9) (%)
10
30
62 1.286 28.4
LOAD-PENETRATION CURVE
14
12
10
8
g
- 6
4
2
0 m==Z
0 2.5 5 7.5
Penetration (mm)
BL LOAD (KN) CBR(%) Swell Blow Dry density Moisture CBRY |SWELL
ow
2.54mm | 5.08mm 2.54mm 5.08mm %o 10
10 30
30 62 1.286 28.4 0.86
62 1.08 1.40 8 7 0.86 CBR at 100% MDD 27.0 0.82
TESTED BY:  Ben \\"‘""M,
PREPARED BY: Austine \‘ ORO G 5 B
APPROVED BY ENG.:F\W =, "«: 3
i %2
o 2T T =

The results contained Jerein apply only To 'Ehepértlcula.r ample(s) tested whose sample submission form serial number is herein quoted,
and to the specific tesg&
published or used to aev

e'd out, a &tailed insthis t s! rep'brt No extract, abridgement or abstraction from a Test Report may be

ct wi e wrl mnsent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,

please return to the a(ﬁreggwu ve seuay,
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% %> E410 "'qi‘-%*‘
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7 W) & “
7,79 B0ARD OF
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A.S.KJAMUHURI SHOWGROUND

AP E: X P.O. BOX 10782-00100, NAIROBI KENYA

PROJECTS Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (PD 14)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Depth Range: 1.2|m Location: TP 14 Test Date 17/9/2024
Sampled By: Ben Tested By |[Ben
CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4
MODIFIED PROCTOR : T 180/T99, METHOD D
MDD (g/cc) : 1.911
OMC (%) 11.30
Before Soaking After Soaking
Blows DD Moisture DD Moisture
g/co) (Yo) (g/co) (%)
10
30
62 1.305 29.1
LOAD-PENETRATION CURVE
14
12
10
8
g
- 6
a
2 - on ol an o = =
- ==
0 ==
0 2.5 5 7.5
Penetration (mm)
Bl LOAD (KN) CBR(%) Swell Blow Dry density Moisture CBR% [SWELL
ow
2.54mm | 508mm [ 254mm | 5.08mm % 10
10 30
30 62 1.305 29.1 10 0.78
62 1.32 1.80 10 9 0.78 CBR at 100% MDD 27.7 9 0.74
TESTED BY: MLL AT
PREPARED BY: MLL MY '~ "7/,
APPROVED BY ENG.TY®"  3© " Signar D
Ty rg
~ fa o |
dl . -
:e." \?C'v:h" r” {7 -
-

-~ ] . b -
EN i~

o, ENGINEERS & L ) ) )
The results contained Jerein apply only To_%}ép‘c}rtlcular sgnp"],e(s) tested whose sample submission form serial number is herein quoted,
and to the specific tesg&'é'd out, as.détailed insthis t:esg refort. No extract, abridgement or abstraction from a Test Report may be

published or used to aev ea ct wi e wr eonsent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
. 2 4 -
please return to the a(ﬁreggwrj Ve s iy, g A? -
-~ .{, ., E ._] 1 O _-' -
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A.S.KJAMUHURI SHOWGROUND
P.O. BOX 10782-00100, NAIROBI KENYA
Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke
TRIAL PIT NO. (PD 15)

APEX

PROJECTS

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Depth Range: 1.2lm Location: TP15 Test Date 18/9/2024
Sampled By: Ben Tested By |Ben
CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4
MODIFIED PROCTOR : T 180/T99. METHOD D
MDD (g/cc) : 1911
OMC (%) - 11.30
Before Soaking After Soaking
Blows DD Moisture DD Moisture
@/ ") @/ ™)
10
30
62 1.314 32.0
14
12
10
8
g
B
- 6
4
2 - ===3
—— P
- "
0~
0.00 2.50 5.00 7.50
Penetration (mm)
BI LOAD (KN) CBR(%0) Swell Blow Dry density Moisture CBR% |SWELL
ow 2.54mm | 5.08mm 2.54mm 5.08mm % 10
10 30
30 62 1.314 32.0 11 0.80
62 1.48 2.20 11 11 0.80 CBR at 100% MDD 30.4 11 0.76
TESTED BY:  Ben W\,
PREPARED BY: Austine \‘ ORO SE F e
APPROVED BY ENG T& - 'Signatite. @ o
SO LCENSED T R
< ENSFHTTR >

P * .
- Ly . ENG| - -

and to the specific tests e'd out, a

y
The results contained Jerein apply only to 'Ehepértlcula.r samp"],e(s) tested whose sample submission form serial number is herein quoted,
& &tailed insthis t s! refort. No extract, abridgement or abstraction from a Test Report may be

published or used to aev rBdyct wi e wrl mnsent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
please return to the a(ﬁreggwu Ve sy,
/ 2 .
/ 775 E410 . Q{“ :
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A.S.KJAMUHURI SHOWGROUND

AP E: X P.O. BOX 10782-00100, NAIROBI KENYA

PROJECTS Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke
TRIAL PIT NO. (PD 16)

~

- . .-u.a_uh_cl:"' ".
The results contained Jerein apply only Td_%}ép‘c}rticular sgnp"],e(s) tested whose sample submission form serial number is herein quoted,
and to the specific tesg&'é'd out, as.détailed insthis t:esg refort. No extract, abridgement or abstraction from a Test Report may be

published or used to aev ea ct wi e wr eonsent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
Ay &, 4 -
please return to the a(ﬁreggwrj Ve s o4y, .; )?- -
o g B0 55 ~
’,‘ "Q‘ ‘e L i,

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Depth Range: 1.2lm Location: TP 16 Test Date 18/9/24
Sampled By: Ben Tested By |Ben
CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4
MODIFIED PROCTOR : T 180/T99, METHOD D
MDD (g/co) : 1911
OMC (%) : 11.30
Before Soaking After Soaking
Blows DD Moisture DD Moisture
g/co) 2 (g/cc) )
10
30
62 1.311 31.1
LOAD-PENETRATION CURVE
14
12
10
8
g
E
- 6
4
2 P P s i
—rr =
o ==
0.00 2.50 5.00 7.50
Penetration (mm)
Bl LOAD (KN) CBR(%0) Swell Blow Dry density Moisture CBR% |SWELL
ow
2.54mm | 508mm | 2.54mm | 5.08mm % 10
10 30
30 62 1.311 31.1 10 0.86
62 1.32 2.00 10 10 0.86 CBR at 100% MDD 29.5 9 0.82
TESTED BY: Ben
PREPARED BY: Austine R
U R 7
APPROVED BY ENG.T.W _\\\' ' Signaduded 7, _
v IO0GE 7
N OF A
i T e, S Tow
St A LIS
~ £ o LICENSED . % .
~ < CONSULTING ™ 7. =
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A.S.KJAMUHURI SHOWGROUND

AP E: X P.O. BOX 10782-00100, NAIROBI KENYA

PROJECTS Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (PD 17)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Depth Range: 1.1lm Location: TP 17 Test Date 18/9/2021
Sampled By: Ben Tested By |Ben
CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4
MODIFIED PROCTOR : T 180/ T99, METHOD D
MDD (g/cc) : 1911
OMC (%) - 11.30
Before Soaking After Soaking
Blows DD Moisture DD Moisture
(/o) (%) (g/cc) (%)
10
30
62 1.297 322
LOAD-PENETRATION CURVE
14
12
10
8
g
g
- 6
4
2
- —
0 ===
0.00 2.50 5.00 7.50
Penetration (mm)
BI LOAD (KN) CBR(%) Swell Blow | Dry density Moisture CBR% |SWELL
ow
2.54mm | 5.08mm 2.54mm 5.08mm % 10
10 30
30 62 1.297 322 9 0.84
62 1.20 1.40 9 7 0.84 CBR at 100% MDD 30.6 9 0.80
TESTED BY:  Ben ‘\\HIH;,,
PREPARED BY: Austine (A" nﬂo GE y'’4,
APPROVED BY ENG. T\\x‘ o .« Sigrnasc 4 ‘.
s. ¢ [ i "
-
-

--e

5 : -
The results contalnedIer in apply only To 'Ehepértlcula.r ample(s) tested whose sample submission form serial number is herein quoted,
and to the specific tesg&e'd out, a &tailed insthis t s! rep'brt No extract, abridgement or abstraction from a Test Report may be

published or used to aev ct wi e wrl mnsent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
please return to the a(ﬁreggwu Ve sy,
/ 2 . s
2 % E410 ."\.tg_{“:
tragaent " -
7 (W) & “
7,79 B0ARD OF
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A.S.KJAMUHURI SHOWGROUND

AP E: X P.O. BOX 10782-00100, NAIROBI KENYA

PROJECTS Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke
TRIAL PIT NO. (PD 18)

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT; GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Depth Range: 1.0lm Location: TP 18 Test Date 18/9/2024
Sampled By: Ben Tested By |Ben
CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4
MODIFIED PROCTOR : T 180/T99, METHOD D
MDD (¢/co) : 1.911
OMC (%) : 11.30
Before Soaking After Soaking
Blows DD Moisture DD Moisture
(g / cc) %o) (g / cc) (%)
10
30
62 1.290 32.6
LOAD-PENETRATION CURVE
14
12
10
8
g
- 6
4
2 - e jes = e o=
- ===
0 ==
0.00 2.50 5.00 7.50
Penetration (mm)
Bl LOAD (KN) CBR(%0) Swell Blow Dry density Moisture CBR% SWELL
ow
2.54mm | 5.08mm 2.54mm 5.08mm % 10
10 30
30 62 1.290 32.6 10 0.80
62 1.32 1.80 10 9 0.80 CBR at 100% MDD 30.9 9 0.76
TESTED BY: Ben
PREPARED BY: Austine .\\\'IHII/.
APPROVED BY ENG T\W\\\ iy @@fgurq. //"
St ad e L
Yt e = 7T
.::\,‘," CLICENSED ‘;’,
-., < R \‘Cl‘shuv NG LT~
H‘, ; I - -

The results contalnedIer in apply only To 'Ehep%}rtlcula.r s%nn"],e(s) tested whose sample submission form serial number is herein quoted,
and to the specific tes!s&
published or used to ad'v
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Appendix 3: Material Sites Results



A.S.KJAMUHURI SHOWGROUND

APEX P.0. BOX 10782-00100, NAIROBI KENYA

PROJECTS Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

SUMMARY SHEET DETAILED DESIGN

Location Particle Size Distribution Atterberg Limits Compaction CBR Material Description
% Passing Sieve Size (mm) NMC | LL PL PI LS PM | OMC | MDD | C.B.R |4-Day Soak| Swell
20 10 5 2 0.425 | 0.075 % % % % % % kg/ m’ % % %
MS 1TP1 90 44 0.06
Nk Brownish angular, volcanic
l.lnga. 95 92 0.08 GRAVEL, dry,non-plastic
Material Site | 000 | 865 | 45 | 431 | 147 | 96 54 NON-PLASTIC 1.6 | 1924 100 193 0.12
I\I’;Skl P2 Z(S) i? 882 Brownish angular, volcanic
1.1nga. - - GRAVEL, dry,non-plastic
Material Site 100.0 86.0 60.7 45.6 17.8 12.5 4.4 NON-PLASTIC 12.4 1923 100 93 0.09
I\;Skl TP3 zg gi 88; Brownish angular, volcanic
1.1nga. - GRAVEL, dry,non-plastic
Material Site 100.0 87.0 68.1 49.4 241 19.3 4.5 NON-PLASTIC 10.5 1933 100 183 0.09
MS 1 TP4 90 47 0.08 . .
NE % 53 0.10 Brownish angular, volcanic
unga - GRAVEL, dry,non-plastic
Material Site 100.0 83.1 61.1 40.2 10.8 4.7 6.2 NON-PLASTIC 12.2 1943 100 172 0.06 }
MS 1TP5 90 30 0.11 . .
Nk o5 e 0.06 Brownish angular, volcanic
unga = : GRAVEL, dry,non-plastic
Material Site 100.0 86.4 65.6 45.7 18.9 134 6.2 NON-PLASTIC 13.4 1935 100 92 0.11 i
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The results contained herein apply only to the particular sample(s) tested whose sample submission form serial number is herein quoted, and to the specific tests carried out, as detailed in this test report. -ﬂp Z,n?
abridgement or abstraction from a Test Report may be published or used to advertise a product without the written consent of the Managing Director, APEX PROJECTS LIMITED. If undelivered, please return J.tp dd
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MS 2TP1 90 23 0.09 .
R o e 0.00 Light grey angular
ugusu - GRAVEL, dry,non-plastic
Material Site 100.0 95.9 88.5 80.8 60.4 53.2 5.4 NON-PLASTIC 15.3 1623 100 97 0.06
N;S 2 TP2 20 ig 8'?? Light grey angular
ugusu 2 : GRAVEL, dry,non-plastic
Material Site 100.0 96.1 88.6 80.8 59.0 51.9 5.0 NON-PLASTIC 14.5 1625 100 101 0.08 )
MS 2 TP3 90 25 0.06 Greyish angular GRAVEL,
Rugusu 95 50 0.08 .
> dry,non-plastic
Material Site 100.0 96.8 89.7 81.9 60.6 53.5 4.5 NON-PLASTIC 15.2 1638 100 100 0.09
Ni: 2 Tp4 z? 12 382 Light brown angular
ugusu > - : GRAVEL, dry,non-plastic
Material Site 100.0 95.9 89.7 83.1 63.6 58.2 9.0 NON-PLASTIC 15 1609 100 67 0.06
MS 2 TP5 90 24 0.07 .
R 05 0 0.08 Light grey angular
ugusu. - GRAVEL, dry,non-plastic
Material Site 100.0 95.4 88.7 81.4 62.6 56.0 5.0 NON-PLASTIC 15.2 1625 100 99 0.11
APEX PRO- E CT S LIMITED SUMMARY OF MATERIAL SITE SOIL TEST RESULTS
J- PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU
DATE: 29/4/2025
L . as .. . . . BYPASS LINK ROADS
Specialists in Site Investigation, Quality Control and Material Testing
P.0. Box 10782-00100, Tel/Fax: 3871985 NAIROBI CLIENT:EGIS CONSULTANTS LIMITED SHEET No.2025/02
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The results contained herein apply only to the particular sample(s) tested whose sample submission form serial number is herein quoted, and to the specific tests carried out, as detailed in this test report. NU"QK réfr: Bman t W \\\
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SUMMARY SHEET PRELIMINARY DESIGN
Location Particle Size Distribution Atterberg Limits Compaction CBR Remarks
% Passing Sieve Size (mm) NMC LL PL PI LS PM OMC | MDD (4-Day Soak| Swell
20 10 5 2 0.425 | 0.075 % % % % % % kg /m3 % %
MS 17TP1 Light brown angular
N 100.0 | 93.8 | 86.1 | 742 | 48.9 | 31.4 | 135 NON-PLASTIC 19.5 | 1596 32 0.05 | GRAVEL, dry,non-
ngusy plastic
Greyish angular
MS1TP2 | 100.0 | 96.1 | 91.6 | 80.9 | 66.1 | 56.0 9.4 NON-PLASTIC 17.8 | 1572 29 0.10
GRAVEL, dry,non-
Rugusu .
plastic
MS17TP3 Light grey angular
R 100.0 92.7 83.3 70.8 38.7 27.7 9.8 NON-PLASTIC 18.2 1583 31 0.09 GRAVEL, dry,non-
ugusu
il plastic
MS 1TP4 Light grey angular
R 100.0 88.4 77.3 69.3 44.5 31.6 15.9 NON-PLASTIC 21.9 1716 39 0.11 GRAVEL, dry,non-
ugusu
il plastic
MS 1TP5 Light grey angular
100.0 89.9 76.1 60.7 40.4 29.8 10.2 NON-PLASTIC 18.3 1754 48 0.08 GRAVEL, dry,non-
Rugusu R
A Pldskiel 1y,
b
w ., Yo |7
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The results contained herein apply only to the particular sample(s) tested whose sample submission form serial number is herein quoted, and to the specific tests carried out, as detailed in this test report.'ﬁo.ﬁg'z-(t_fa._(-' "ianag,, .B -
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| | | | Brownish grey
MS 2 TP1 100.0 95.5 89.0 74.7 55.4 45.6 9.6 NON-PLASTIC 18.0 1812 53 0.05 angular, volcanic
Nchoroiboro GRAVEL, dry,non-
plastic
MS 2 TP2 Greyish angular,
. 100.0 97.5 94.5 84.0 63.9 50.5 6.2 NON-PLASTIC 16.3 1934 57 0.04 volcanic GRAVEL,
Nchoroiboro ‘
dry,non-plastic
MS 2 TP3 Grey%sh angular,
. 100.0 94.5 83.7 56.9 36.9 20.4 11.7 NON-PLASTIC 21.1 1699 36 0.10 volcanic GRAVEL,
Nchoroiboro ‘
dry,non-plastic
Brownish grey
MS 2 TP4 100.0 96.6 87.9 72.5 53.1 39.1 11.8 NON-PLASTIC 21.6 1785 34 0.14 angular, volcanic
Nchotroiboro GRAVEL, dry,non-
plastic
Brownish grey
MS 2 TP5 100.0 95.3 87.8 76.5 47.8 35.2 11.0 NON-PLASTIC 17.6 1791 36 0.08 angular, volcanic
Nchoroiboro GRAVEL, dry,non-
plastic
SUMMARY OF SOIL TEST RESULTS
APEX PR()JE CTS LIMITED PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU DATE: 9/10/2024
Specialists in Site Investigation, Quality Control and Material BYPASS LINK ROADS ﬁ SLLALRERY
. 4
P.O. Box 10782-00100, Tel/Fax: 3871985 NAIROBI CLIENT: EGIS CONSULTANTS LIMITED il:\I*E T;.Nb 2024‘/02
Sax: =
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GRADING AND ATTERBERG TEST RESULTS DETAILED DESIGN

TRIAL PIT NO. (TP 1) NKUNGA MS 1

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Sampled By: Ben Tested By: Ben
Depth Rangel N/A |m Location: MS1 TP1 Nkunga Material Site ‘Test Date: Tuesday, 22 April 2025
PARTICLE SIZE DISTRIBUTION
TEST METHOD : BS 1377:Part 2
Wt. of Dry Sampl 820.5
Y TR PARTICLE SIZE DISTRIBUTION
& g 100.0
£ g LA
4 Retained ~ g 7
.2 = T 90.0
%) mass(g) S| = & /
75 100.0 100 ’ p
63 100.0 |_100 80.0
37.5 100.0 95 / / /
28 100.0 80 700 /
20 100.0 60 ’
10 110.5 86.5 35 /
5 180.5 64.5 20 60.0 y
236 175.6 431 [T e /
1.18 140.5 26.0 10 =
0425 926 147 [T 8%0 A~
0.075 42.4 9.6 4 $ /
° 400 P 4
LT / I
T
30.0 1 /
200 '/ af
X i
1
v -
|
100 s -
D10 o T
D30 00
0.001 0.01 0.1 1 10 i ;. 100
beo ——96Passing  —A—Minimum  —— Maximum Particle Size (mm)
ATTERBERG LIMITS NMC ICLAY ACTIVITY (%
LL PL | [ PI [ 11.0 I
PENETRATION 16 | 18 | 20 | 2 ‘ | | | LINEAR SHRINKAGE
M. C% | | HVALUE! #### NON PLASTIC FROMLAB. | 69 |
CALCULATED | [with % passing 0.425 ¢
1.0
80
0.9 e
08 UE! 70 CE
60
0.7
zo0s .50 cv —|
Zos g ~ CH MV <
goa X 30
§o03 § 20 B (o Y
go2 Zz 10 “CLL~ MH
201 5 . .,751:_:“'*“' 7|vu
‘s 00 t —T T T T T T
2 10 12 14 16 18 20 2 24 26 28 30 z 0 1 2 3 Liguid Limits (L0 % %0 100
Penetration (mm)
USCS DEDUCTIONS
KEY TO LABORATORY CLASSIFICATION CRITERIA
2 2 .
LEVYH Cy= De Greater than 4 | Cc= Dy Between 1 and GW Cy= De Greater than 4 | Ce= Dy, Between 1
Dy DyyixDgy 3 Dy DICJXDGU and 3
SP  :Not meeting all gradation requirements for SW GP _|Not meeting all gradation requirements for GW
SM Atterberg limits below "A" Line | o . oM Atterberg limits below "A" Line A .
or P.L Less than 4 Limits plotting in shaded zone with ot P.I Less than 4 Above "A" Line with P.I. Between
Mtterbers limits ab A L P.I Between 4 and 7 are borderline Atterbere limits above "A" L4 4 and 7 are borderline cases
sc jAtemen imits above "A" Line cases requiting use of dual symbols. GC |frerberg mits above T ne requiring use of dual symbols.
or P.I greater than 7 ) - or P.L greater than 7 ;
'USCS CLASSIFIED SOIL Cy Cc USCS POSSIBLE CLASSIFICATION
DESCRIPTION:
Plasticity Modulus | ###
KEY
CC= Coefficient of Curvature CU= Coefficient of Uniformity MC= Moisture content PL= Plastic Limit LL= Liquid Limit
NMC = Natural Moisture Content PI= Plastic Index

The results contained herein apply only to the particular sample(s) tested wh@Se
and to the specific tests carried out, as detailed in this test report. No extract;a
published or used to advertise a product without the written consent of the Man@l

please return to the address written above

ris herein quoted,
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TRIAL PIT NO. (TP 2) NKUNGAMS 1

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Sampled By: Ben Tested By: Ben
Depth Rangel N/A |m Location: MS1 TP2 Nkunga Material Site Test Date: Tuesday, 22 April 2025
PARTICLE SIZE DISTRIBUTION
TEST METHOD : BS 1377:Part 2
Wt. of Dry S; 1 855.2
of Dry Sample = PARTICLE SIZE DISTRIBUTION
& g 100.0
2 E ]
2 Retained &£ g f
K] = R 90.0
2] mass(g) S|S 2 /
75 100.0 | 100 / J
63 100.0 100 80.0
37.5 100.0 95 / / /-
28 100.0 |80 00 / 4
20 100.0 |60 : 4
10 119.5 86.0 35
5 165.4 66.7 20 60.0
2.36 180.4 45.6 12 o
1.18 145.5 28.6 10 % /
0.425 92.3 17.8 7 g %00 sy
0.075 45.6 12.5 4 = /
= 400 | A /
=gl
e / Vr
30.0
/ A1 ol
200 el W
= L1
100 | .
D10 - e
-
D30 00
D60 0.001 0.01 01 1 10 i ;i 100
——%Passing —*— Miimum  —=—Maximum Particle Size (mm)
ATTERBERG LIMITS NMC CLAY ACTIVITY (%,
1L PI [ 11.0
PENETRATION 16 1 18 20 22 l LINEAR SHRINKAGE
M. C% i HVALUE! #### FROM LAB. [ 69 ]
CALCULATED _| [with % passing 0.425 ¢
1.0 20
0.9 0
08 JE! 7 CE
07 60 —
- 0 cv _—|
To06 < >
50.5 g 20 —+“CH M‘ v CE
2 0.4 H 30
8§03 2 2 -~ Cl L
® 02 > 10 1 MH
201 g sc—cEm=gh; Ml
500 2 '
10 12 14 16 18 20 22 24 26 28 30 = 0 1 20 3 Liq:ﬂd Lirsr?its(LSE) % ° 9 100
Penetration (mm)
USCS DEDUCTIONS
KEY TO LABORATORY CLASSIFICATION CRITERIA
2 ) 2 N
LSX— Cy= —D—“— Greater than4 | Cc= Ds Between 1 and W Cy= De Greater than4 | Cc= Dy Between 1
Dy Dyy;xDgy 3 Dy Dy/xDgy and 3
SP_ :Not meeting all gradation requirements for SW GP_Not meeting all gradation requirements for GW
oM Atterberg limits below "A" Line{ o . oM Atterberg limits below "A" Line or e i
or P.L Less than 4 Limits plotting in shaded zone W‘Ith P.L Less than 4 Above "A" Line with PI Between
A N P.1. Between 4 and 7 are borderline — N 4 and 7 are borderline cases
Atterberg limits above "A" Line . Atterberg limits above "A" Line or .
sC cases requiring use of dual symbols. GC > requiring use of dual symbols.
or P.1. greater than 7 ; P.1. greater than 7 .
'USCS CLASSIFIED SOIL Cy Cc 1 USCS POSSIBLE CLASSIFICATION
DESCRIPTION: ! |
Plasticity Modulus | ###
KEY
CC= Coefficient of Curvature CU= Coefficient of Uniformity MC= Moisture content PL= Plastic Limit LL= Liquid Limit
NMC = Natural Moisture Content PI= Plastic Index
W
S
>
-~ 0
~
- W
The results contained herein apply only to the particular sample(s) tested wh@Se mple sub ris herein quoted,
and to the specific tests carried out, as detailed in this test report. No extract;a ément or : eport may be
published or used to advertise a product without the written consent of the Manﬁ%n D. If undelivered,
please return to the address written above - ",
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TRIAL PIT NO. (TP 3) NKUNGAMS 1

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Sampled By: Ben Tested By: Ben
Depth Rangel N/A Im Location: MS1TP3 Nkunga Material Site Test Date: Tuesday, 22 April 2025
PARTICLE SIZE DISTRIBUTION
TEST METHOD : BS 1377:Part 2
Wt. of Dry S: 1. 930.41
of Dry Sample PARTICLE SIZE DISTRIBUTION
& g 100.0 At
4 i
2! Retained &£ g 000 /.
% mass(g) N //
75 100.0 [ 100 Vi /
63 100.0 [ 100 80.0
37.5 100.0 |95 /// /
28 100.0 80 700 /
20 100.0 60 /{
10 120.8 87.0 35 '/
5 176.2 68.1 20 60.0 /
236|  174.2 494 [T127] w /
1.18 140.6 34.2 10 G 500
0.425 94.3 24.1 7 3 74
0.075 44. 19.3 4 = /
° 400 =
L= /
T L A
30.0
/ ///
L |
20.0
/
100 ma .
D10 T
D30 0.0
0.001 0.01 0.1 1 10 i 5 100
D60 %% Passing — Minimum Maximum Particle Size (mm)
ATTERBERG LIMITS NMC CLAY ACTIVITY (%)
LL PL | [ PI | 11.0
PENETRATION 16 | 18 | 20 [ 22 | | | LINEAR SHRINKAGE
M. C % | | H#VALUE! #### NON PLASTIC FROM LAB. [ 69 ]
CALCULATED | [with % passing 0.425
1.0 80
0.9 -
08 E! 70 LE
60
_ 07 50 cv ~— |
Fo06 < — CE
£0° T 1 CH MV
2oa = 30
§ 03 § 20 B C
202 Z 10 cL /ﬁi i
o 5 e SR
S 0. ]
10 12 14 16 18 20 22 24 26 28 30 & 0 1 20 30 Liqtoid Lingts (ff) % ° 90 100
Penetration (mm)
USCS DEDUCTIONS
KEY TO LABORATORY CLASSIFICATION CRITERIA
2 { 2
ISW Cy= - Da. Greater than 4 | Cc= D3 Beaween 1 and A Cy= Dy Greater than 4 Cce= D3 Between 1
Dy Dy xDgy 3 Dy Dyy|xDgy and 3
SP  iNot meeting all gradation requirements for SW GP_iNot meeting all gradation requirements for GW
SM Atterberg limits below "A" Line{ = o . GM Atterberg limits below "A" Line or A .
or P.I Less than 4 Limits plotting in shaded zone with P.L Less than 4 Above "A" Line with P.I. Between
T N P.L Between 4 and 7 are bordetline T N 4 and 7 are bordetline cases
Atterberg limits above "A" Line . Atterberg limits above "A" Line or L
sC cases requiring use of dual symbols. GC requiring use of dual symbols.
or P.I greater than 7 . P.1 greater than 7
'USCS CLASSIFIED SOIL Cy Cc USCS POSSIBLE CLASSIFICATION
DESCRIPTION: 5
Plasticity Modulus | ###
KEY
CC= Coefficient of Curvature CU= Coefficient of Uniformity MC= Moisture content PL= Plastic Limit LL= Liquid Limit
NMC = Natural Moisture Content PI= Plastic Index

Wil p
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The results contained herein apply only to the particular sample(s) tested whg8e sample subm{SSib ’Ef_&rm serial ngn&r is herein quoted,
and to the specific tests carried out, as detailed in this test report. No extract;a &ment or abstraction romfa Eest'_Report may be
published or used to advertise a product without the written consent of the Man@lg Diry CTsS ®ED. If undelivered,
please return to the address written above :- 6} _{" P
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TRIAL PIT NO. (TP 4) NKUNGAMS 1

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Sampled By: Ben Tested By: Ben
Depth Range| N/A |m Location: MS1TP4 Nkunga Material Site ‘Test Date: Tuesday, 22 April 2025
PARTICLE SIZE DISTRIBUTION
TEST METHOD : BS 1377:Part 2
Wt. of Dry S: 1 750
of Dry Sample PARTICLE SIZE DISTRIBUTION
& E 100.0
4 Retained S £ ,
9 = _—l‘: 90.0
7 mass(g) 222 /
75 100.0 100 J
63 100.0 100 80.0
375 100.0 95 / / /-
28 100.0 80 700 / /
20 100.0 |60 /
10 126.5 83.1 35
5 165.4 61.1 20 60.0
2.36 156.7 40.2 12 on /
1.18 120.5 24.1 10 E 50.0 /
0.425 100.2 10.8 7 5 ~ v
0.075| 451 4.7 i o= / /
*® 40.0 K
B> ey %
| / o
30.0 /
200 -”/ )
A
A _.//
10.0 ——
D10 | —t—T =+
D30 00
D60 0.001 0.01 0.1 1 10 i ; 100
——9Passing_ —=—Minium _ —+—Maximum Particle Size (mm)
ATTERBERG LIMITS NMC CLAY ACTIVITY (%;
LL PL | [ PI | 11.0 [
PENETRATION 16 18 | 20 | 22 | | | LINEAR SHRINKAGE
M. C % | | HVALUE! ##### NON PLASTIC FROM LAB. | 6.9 |
CALCULATED | |swith % passing 0.425 «
1.0 20
0.9 c
08 JE! I Lk
07 60 i
- 0 cv. _—|
T 06 "
05 T 4 A CH_—~—"mv
2 o4 X 30
5 03 g 20 B Cl
® 02 > L~ MH
3 £ 10 g Mt
2ot s, SCCEMEL
S 00 ]
2 10 12 14 16 18 20 22 24 2 28 30 = 0 10 20 3% Liqtoid Lindts (,_Gf) % ° 90 100
Penetration (mm)
USCS DEDUCTIONS
KEY TO LABORATORY CLASSIFICATION CRITERIA
2 2
Betw 1 Betw 1
IﬂH Cy= D Greater than 4 | Cc= Ds‘? crween 1 and W Cy= Do Greater than 4 Cc= Ds ctween
Dy DyyixDgo 3 Dy Dyy[xDgo and 3
SP_ iNot meeting all gradation requirements for SW GP_ Not meeting all gradation requitements for GW
Atterberg limits below "A" Line Atterberg limits below "A" Line or
SM Limits plotting in shaded zone with GM Above "A" Line with P.I. Between 4
or P.I. Less than 4 P.I. Less than 4
e o P.1. Between 4 and 7 are borderline - P and 7 are borderline cases requiting
Atterberg limits above "A" Line .. Atterberg limits above "A" Line or
sC cases requiring use of dual symbols. GC use of dual symbols.
or P.1. greater than 7 : P.I greater than 7
'USCS CLASSIFIED SOIL Cy Cc USCS POSSIBLE CLASSIFICATION
DESCRIPTION: i
Plasticity Modulus | ###
KEY
CC= Coefficient of Curvature CU= Coefficient of Uniformity MC= Moisture content PL= Plastic Limit LL= Liquid Limit
NMC = Natural Moisture Content PI= Plastic Index

-
The results contained herein apply only to the particular sample(s) tested wh@Se mple subm Beér is herein quoted,
and to the specific tests carried out, as detailed in this test report. No extract;a &ment or abstraction rom;aﬁtjeport may be
published or used to advertise a product without the written consent of the Manﬁ%ng Diry ®ED. If undelivered,
please return to the address written above -
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TRIAL PIT NO. (TP 5) NKUNGAMS 1

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Sampled By: Ben  Tested By: Ben
Depth Rangel N/A |m Location: MS1 TP5 Nkunga Material Site Test Date: Tuesday, 22 April 2025
PARTICLE SIZE DISTRIBUTION
TEST METHOD : BS 1377:Part 2
Wt. of Dry S: 1 850
SR > PARTICLE SIZE DISTRIBUTION
& g 100.0 Ak ™
£ E L
21 Retained s g /-
[ o | 90.0
) mass(g) S| = 2 /
75 100.0 100 / /
63 100.0 100 80.0
37.5 100.0 95 // /
28 100.0 |80 100 /
20 100.0 60 ’
10 115.6 86.4 35
5 176.4 65.6 20 60.0
236]  169.2 457 [T127] /
1.18 135.8 29.8 10 ‘G /
0425 925 189 |77 &%° ~
0.075 46.8 134 |4 5 /
40.0 BEa /
el / %
30.0 — o
/ 11
200 1 o
—//’ L1
o | a1
10.0 e —
D10 NN
D30 0.0
0.001 0.01 01 1 10 i i 100
D0 ——0h Passing —#—Minimum —=—Maximum Particle Size (mm)
ATTERBERG LIMITS NMC CLAY ACTIVITY (%,
LL PL | [ PI [ 11.0
PENETRATION 16 18 [ 20 | 22 | | LINEAR SHRINKAGE
M. C% | | HVALUE! #### INON PLASTIC FROMLAB. | 69 |
CALCULATED| [with % passing 0.425 <
1.0
80
0.9 —
08 LUE! 70 CE
60
_ 07 50 cv .
Fo6 <
Zo05 = 40 — ~CE |
Sos g A H_—"mv
So3 S % - T
go2 Z 10 I, I MH
3 s Sc_l LERT:
%’ g'(l) é 0e——— L T T T T
- o
10 12 14 16 18 20 22 24 26 28 30 o 0 10 20 0 Liq‘l‘ﬂd Li?r?its (EE) % 70 80 %0 100
Penetration (mm)
USCS DEDUCTIONS
KEY TO LABORATORY CLASSIFICATION CRITERIA
2 2
Sw Cy= D Greater than 4 | Cc= Dsy Berween 1 and Gw Cy= D Greater than 4 | Cc= Dsy Between
Dy Dyy/xDgo 3 Dy Dyy|xDgy and 3
SP_ :Not meeting all gradation requirements for SW GP _Not meeting all gradation requirements for GW
Atterberg limits below "A" Line Atterberg limits below "A" Line
SM or P.L Less than 4 Limits plotting in shaded zone with GM or P.L Less than 4 Above "A" Line with P.I. Between
o ; ) P.I. Between 4 and 7 are borderline T N 4 and 7 are borderline cases
Atterberg limits above "A" Line .. Atterberg limits above "A" Line ..
sC cases requiring use of dual symbols. GC requiring use of dual symbols.
or P.I. greater than 7 - or P.I. greater than 7 .
USCS CLASSIFIED SOIL Cy Cc ‘USCS POSSIBLE CLASSIFICATION
14
DESCRIPTION:
Plasticity Modulus | ###
KEY
CC= Coefficient of Curvature CU= Coefficient of Uniformity MC= Moisture content PL= Plastic Limit LL= TLiquid Limit
NMC = Natural Moisture Content PI= Plastic Index
N
W
N
>
-~ 0
ey
=y l-u

The results contained herein apply only to the particular sample(s) tested wh@Se
and to the specific tests carried out, as detailed in this test report. No extract;a
published or used to advertise a product without the written consent of the Man@l
please return to the address written above

ris herein quoted,
eport may be
D. If undelivered,
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APEX

PROJECTS

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke
TRIAL PIT NO. (TP 1) RUGUSU MS 2
CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Sampled By: Ben Tested By: Ben
Depth Range| N/A |m Location: MS2 TP3 Rugusu Material Site Test Date: Tuesday, 22 April 2025
PARTICLE SIZE DISTRIBUTION
TEST METHOD : BS 1377:Part 2
Wt. of Dry Sampl 750
e - PARTICLE SIZE DISTRIBUTION
& ] 100.0
£ g A
4 Retained s g /" r
k] ol B 90.0
7] mass(g) == A
75 100.0 100 W J
63 100.0 100 80.0 7
375 1000 |95 4 /
28 100.0 |80 100 /
20 100.0 |60 : A
10 30.4 959 |35 g
5 56.2 88.5 20 60.0
236|575 80.8 [T12| o | —1]
1.18 64.2 72.2 0.1 2., T
0.425 88.5 60.4 7 5 P~
0.075| 542 532 [4] & /
R
40.0 T /
—
T | /)
30.0
20.0 Fgg
P
100 . .y
D10 N ——
D30 00
D60 0.001 0.01 0.1 1 10 ; : 100
——o%Passing —=—Minimum  —+— Maximum Particle Size (mm)
ATTERBERG LIMITS NMC CLAY ACTIVITY (%,
LL PL | [ PI | 11.0
PENETRATION 16 18 | 20 | 22 | | LINEAR SHRINKAGE
M. C% i | | #VALUE! #### INON PLASTIC FROMLAB. | 69 |
CALCULATED | [with % passing 0.425 <
10 80
09 CE
08 \UE! 70 CE
07 60 -
- 0 cv _—|
g6 <
o5 =40 —+“CH — CE
goa = 30 My
5§03 ] - a_—
902 £ — MH
g . 210 LL—~~Mi
g0l K L
2 s 0@ T T T T T
S 00 8 0o 10 20 0 40 50 60 70 90 100
10 12 14 16 18 20 22 24 26 28 30 = e Liquid Limits (LL) %
Penetration (mm)
USCS DEDUCTIONS
KEY TO LABORATORY CLASSIFICATION CRITERIA
2 wee 2 wee
Iﬂ Cu= Dg Greater than 4 | Ce= D3y Between 1 and I GW Cy= D¢y Greaterthan 4 | Ce= D3y Between 1
Dy Dyg|xDygg 3 Dy DyyixDg and 3
SP  :Not meeting all gradation requirements for SW GP_Not meeting all gradation requirements for GW
SM Atterberg limits below "A" Line | o . oM Atterberg limits below "A" Line e -
ot P.I Less than 4 Limits plotting in shaded zone with or P.IL Less than 4 Above "A" Line with P.I. Between
Atrerbere Limits ab A L P.1. Between 4 and 7 are borderline Atterbere limits ab A L 4 and 7 are borderline cases
sc | Arterbergiimits above 1 €1 cases requiring use of dual symbols. Ge |[Arrerberglimits above TAT Line requiring use of dual symbols.
or P.I. greater than 7 ; or P.I. greater than 7 -
'USCS CLASSIFIED SOIL Cy Cc USCS POSSIBLE CLASSIFICATION
DESCRIPTION: (
Plasticity Modulus | ###
KEY
CC= Cocfficient of Curvatute CU= Coefficient of Uniformity MC= Moisture content PL= Plastic Limit LL= Liquid Limit
NMC = Natural Moisture Content PI= Plastic Index
W
S
>
-~ 0
ey
=y LU’

The results contained herein apply only to the particular sample(s) tested wh@Se
and to the specific tests carried out, as detailed in this test report. No extract;a
published or used to advertise a product without the written consent of the Manﬁ%n
please return to the address written above

ris herein quoted,
eport may be
D. If undelivered,



mailto:apexprojectslab@gmail.com
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TRIAL PIT NO. (TP 2) RUGUSU MS 2

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Sampled By: Ben Tested By: Ben
Depth Range| N/A |m Location: MS2 TP3 Rugusu Material Site Test Date: Tuesday, 22 April 2025
PARTICLE SIZE DISTRIBUTION
TEST METHOD : BS 1377:Part 2
Wt. of Dry Sample 650
L 5 - PARTICLE SIZE DISTRIBUTION
& £ 100.0
| 3 L A
4 Retained 5 g L r
K] = ] 90.0 A
) mass(g) == A A
75 T00.0 |~ 100 wd J
63 100.0 |_100 80.0 7
375 1000 |95 4 /
28 100.0 80 700 /
20 100.0 60 ’ Pe
10 25.4 96.1 35 //
5 48.5 88.6 20 60.0 /'4
2.36 50.6 80.8 12 on //
1.18 60.5 71.5 10 = 500 T
0.425 81.5 59.0 7 5 P~
0.075| 459 50 [T4T] & /
R
40.0 B /
-
T | /)
30.0
20.0 Fgg
/
100 m—— —
D10 .___’___——l—
D30 00
0.001 0.01 0.1 1 10 3 3 100
D60 =05 Passing —=— Minimum  —a— Maximum Particle Size (mm)
ATTERBERG LIMITS NMC CLAY ACTIVITY (%,
LL PL | [ PI | 11.0
PENETRATION 16 18 | 20 | 22 | | LINEAR SHRINKAGE
M. C% | | #HVALUE! #### INON PLASTIC FROMLAB. | 69 |
CALCULATED | [with % passing 0.425 <
10 80
09 CE
08 \UE! 70 CE
07 60 -
= 50 cVv — |
g6 <
o5 =40 —+“CH — CE
% 0.4 ‘5 30 Mv
503 ] - a_—
902 £ — MH
g . 210 LL—~~Mi
g0l K L
2 s 0@ T T T T T
S 00 8 0 10 20 0 40 50 60 70 90 100
10 12 14 16 18 20 22 24 26 28 30 a e Liquid Limits (LL) %
Penetration (mm)
USCS DEDUCTIONS
KEY TO LABORATORY CLASSIFICATION CRITERIA
2 wee 2 wee
Iﬂ Cu= Dg Greater than 4 | Ce= D3y Between 1 and I GW Cy= D¢y Greaterthan 4 | Ce= D3y Between 1
Dy DyyxDyy 3 Dy DyixDgo and 3
SP  :Not meeting all gradation requirements for SW GP_Not meeting all gradation requirements for GW
SM Atterberg limits below "A" Line | o . oM Atterberg limits below "A" Line e -
ot P.I Less than 4 Limits plotting in shaded zone with or P.IL Less than 4 Above "A" Line with P.I. Between
Atrerbere Limits ab A L P.1. Between 4 and 7 are borderline Atterbere limits ab A L 4 and 7 are borderline cases
sc | Arterbergiimits above 1 €1 cases requiring use of dual symbols. Ge |[Arrerberglimits above TAT Line requiring use of dual symbols.
or P.I. greater than 7 ; or P.I. greater than 7 -
'USCS CLASSIFIED SOIL Cy Cc USCS POSSIBLE CLASSIFICATION
DESCRIPTION: (
Plasticity Modulus | ###
KEY
CC= Cocfficient of Curvatute CU= Coefficient of Uniformity MC= Moisture content PL= Plastic Limit LL= Liquid Limit
NMC = Natural Moisture Content PI= Plastic Index
W
R
>
-~ 0
ey
=y LU

The results contained herein apply only to the particular sample(s) tested wh@Se
and to the specific tests carried out, as detailed in this test report. No extract;a
published or used to advertise a product without the written consent of the Manﬁ%n
please return to the address written above

ris herein quoted,
eport may be
D. If undelivered,
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PROJECTS

TRIAL PIT NO. (TP 3) RUGUSU MS 2

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Sampled By: Ben Tested By: Ben
Depth Rangel N/A Im Location: MS2 TP3 Rugusu Material Site ‘Test Date: Tuesday, 22 April 2025
PARTICLE SIZE DISTRIBUTION
TEST METHOD : BS 1377:Part 2
Wt. of Dry Sampl 632
oY e PARTICLE SIZE DISTRIBUTION
50
£ E 100.0 >
| & 1
4 Retained & g /’/ /.
9 o o = 90.0
%) mass(g) S = L~
75 100.0 100 / py
63 100.0 100 80.0
37.5 100.0 95 / /-
28 100.0 80 700 /
20 100.0 60 : //’
10 20.1 96.8 35 1
5 45.1 89.7 20 60.0
—
236] 489 81.9 |7127] o L]
1.18 57.8 728 [0 &0 M
0.425 76.8 60.6 7 e P~
0.075| 449 535 A & /
400 B
Lt
| 4
30.0
200 a1
/
10.0 —— ‘/J/
D10 N
D30 00
D60 0.001 0.01 0.1 1 10 : : 100
w——0p Passing === Minimum === Maximum Particle Size (mm)
ATTERBERG LIMITS NMC ICLAY ACTIVITY (%,
1L PI [ 11.0 |
PENETRATION 16 18 | 20 | 22 | LINEAR SHRINKAGE
M. C% | | #VALUE! #### FROMLAB. | 69 |
CALCULATED | [with % passing 0.425 ¢
1.0
80
09 ed
08 UE! 70 CE
60
0.7
K06 e ° v P
=05 = 40 _— CE |
] = MV
2 04 : 30
5 LI
o
£ Z10 | ~CLj
E £ amq]
% g'(l) é 00— T T T T T
. ©
2 10 12 14 16 18 20 22 24 26 28 30 a 0 10 20 30 Liq‘:ﬁd Liz’?its (fl?)% 70 S0 100
Penetration (mm)
USCS DEDUCTIONS
KEY TO LABORATORY CLASSIFICATION CRITERIA
2 2
SW Cy= Dy Greater than 4 | Ce= Dsy Between 1 and GW Cu= Dy Greater than 4 | Ce= Ds, : Between 1
Dy Dy xDgy 3 Dy Dy xDgo and 3
SP  :Not meeting all gradation requirements for SW GP_{Not meeting all gradation requirements for GW
M Atterberg limits below "A" Line| o . oM Atterberg limits below "A" Line U s
or P.I Less than 4 Limits plotting in shaded zone with ot P.I Less than 4 Above "A" Line with P.I. Between
Stterbere limits ab A L P.I. Between 4 and 7 are bordetline Strerbere limits ab A L 4 and 7 are borderline cases
sc jArrerbergamits above TATLING| ) ceg requiring use of dual symbols. Ge rederglimits above TATLING requiring use of dual symbols.
or P.I greater than 7 : or P.I greater than 7 ;
'USCS CLASSIFIED SOIL Cy Cc USCS POSSIBLE CLASSIFICATION
DESCRIPTION: r
Plasticity Modulus | ###
KEY
CC= Coefficient of Curvature CU= Coefficient of Uniformity MC= Moisture content PL= Plastic Limit LL= Liquid Limit
NMC = Natural Moisture Content PI= Plastic Index
Wil
~ /
~ stV rEL, v, 7
- . ay. T
~ B T T 0 . e
~ C’,v LILENSED % “>» »
-~ & o CONSULT -
&4 SULTIN 2.

W ENG j -
The results contained herein apply only to the particular sample(s) tested whg8e sample subm{SSi'b ?_&' o1}
and to the specific tests carried out, as detailed in this test report. No extract;a Straction rom:a Eest'_Report may be
published or used to advertise a product without the written consent of the Man@lg Diry TE
-
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A.S.KJAMUHURI SHOWGROUND
P.0O. BOX 10782-00100, NAIROBI KENYA
Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

APEX

PROJECTS

TRIAL PIT NO. (TP 4) RUGUSU MS 2

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Sampled By: Ben Tested By: Ben
Depth Rangel N/A Im Location: MS2 TP4 Rugusu Material Site ‘Test Date: Tuesday, 22 April 2025
PARTICLE SIZE DISTRIBUTION
TEST METHOD : BS 1377:Part 2
Wt. of Dry Sampl 897.5
oY e PARTICLE SIZE DISTRIBUTION
50
£ E 100.0 >
2 g 2
4 Retained &£ g /” /.
=1 o o = 90.0
2 mass(g) S = L~
75 100.0° 100, L p,
63 100.0 100 80.0
37.5 100.0 |95 / / /
28 100.0 80 700 7l /
20 100.0 60 : //
10 36.5 95.9 35 "
5 55.6 89.7 20 60.0 r= —
2.36 59.4 3.1 [T127] w /
1.18 79.0 74.3 10 =
0.425 96.4 636 |7 4 500 A
0.075| 480 s2 |[Ta] & /
400 B
Lt
| 4
30.0
200 a1
/
100 —— —
D10 N
D30 00
D60 0.001 0.01 0.1 1 10 : : 100
w——0p Passing === Minimum === Maximum Particle Size (mm)
ATTERBERG LIMITS NMC ICLAY ACTIVITY (%,
1L PI [ 11.0 |
PENETRATION 16 18 | 20 | 22 | LINEAR SHRINKAGE
M. C% | | HVALUE! #### FROMLAB. | 69 |
CALCULATED | [with % passing 0.425 ¢
1.0
80
09 ed
08 UE! 0 CE
60
0.7
K06 e ° v P
:E 0.5 —E— 40 e __CE |
g 04 %’ 30 MV
S 03 2 2 -
202 =
< Z10 | ~CLj
5 E3 amq]
% g'(l) é 00— T T T T T
. ©
2 10 12 14 1 18 20 22 24 26 28 30 & 0 100 30 Limits () % 9 100
Penetration (mm)
USCS DEDUCTIONS
KEY TO LABORATORY CLASSIFICATION CRITERIA
2 2
SW Cy= Dy Greater than 4 | Ce= Dsy Between 1 and GW Cu= Dy Greater than 4 | Ce= Ds, : Between 1
Dy Dy xDgy 3 Dy Dy xDgo and 3
SP  :Not meeting all gradation requirements for SW GP_{Not meeting all gradation requirements for GW
M Atterberg limits below "A" Line| o . oM Atterberg limits below "A" Line U s
or P.I Less than 4 Limits plotting in shaded zone with ot P.I Less than 4 Above "A" Line with P.I. Between
Stterbere limits ab A L P.I. Between 4 and 7 are bordetline Strerbere limits ab A L 4 and 7 are borderline cases
sc jArrerbergamits above TATLING| ) ceg requiring use of dual symbols. Ge rederglimits above TATLING requiring use of dual symbols.
or P.I greater than 7 : or P.I greater than 7 ;
'USCS CLASSIFIED SOIL Cy Cc USCS POSSIBLE CLASSIFICATION
DESCRIPTION: r
Plasticity Modulus | ###
KEY
CC= Coefficient of Curvature CU= Coefficient of Uniformity MC= Moisture content PL= Plastic Limit LL= Liquid Limit
NMC = Natural Moisture Content PI= Plastic Index
Wil
~ /
~ s T, tr Ty
- . ay. T
~ B T T 0 . e
-~ O . LILENSED * >
< & CONSULTIRE ™ 2. =
Ll 3

— g ENGINEE -
The results contained herein apply only to the particular sample(s) tested whg8e sample subm{SSib ?_&' o1}
and to the specific tests carried out, as detailed in this test report. No extract;a Straction rom:a Eest'_Report may be
published or used to advertise a product without the written consent of the Man@lg Diry TE
-
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PROJECTS

A.S.KJAMUHURI SHOWGROUND
P.0O. BOX 10782-00100, NAIROBI KENYA
Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

APEX

TRIAL PIT NO. (TP 5) RUGUSU MS 2

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Sampled By: Ben Tested By: Ben
Depth Rangel N/A |m Location: MS2 TP3 Rugusu Material Site Test Date: Tuesday, 22 April 2025
PARTICLE SIZE DISTRIBUTION
TEST METHOD : BS 1377:Part 2
Wt. of Dry S 1 800
b PARTICLE SIZE DISTRIBUTION
& g 100.0 o
= >
21 Retained $ g A f
5 =~ j 900
) mass(g) B LA
75 100.0 100 ol P,
63 100.0 100 80.0
37.5 100.0 95 / /-
28 100.0 80 700 /
20 100.0 60 L1
10 36.5 95.4 35 Lo
5 53.6 88.7 20 600 —
2.36 58.4 814 |12 o o /
1.18 64.2 73.4 10 £
0.425 86.2 62.6 7 g 500 A~
0.075 535 56.0 4 o /
® 40.0
LT /
T J
300
//
20.0 ik
/
100 . |
D10 .___’_’_——l—
D30 00
D 0.001 0.01 0.1 1 10 3 3 100
% ——%Passing —=—Minimum  —+— Maximum Particle Size (mm)
ATTERBERG LIMITS NMC ICLAY ACTIVITY (%
LL PL | [ PI | 11.0
PENETRATION 16 1 18 20 i 22 l LINEAR SHRINKAGE
M. C% ] [ HVALUE! #### FROMLAB. | 69 |
CALCULATED | |swith % passing 0.425 ¢
1.0
80
0.9 e
08 UE! 0 CE
60 =
_ 0.7 CcVv — |
X 06 Lo 50
o5 = 40 — CE
2o4 X 30 My
c Q
8 0.3 'g 20
@ 0.2 - 1
g Z 10
go1 2 0
800 8 0 0 40 50 60 70 90 100
2 10 12 14 16 18 Z!J 22 24 26 28 30 o quu|d Limits (l.l.) %
Penetration (mm)
USCS DEDUCTIONS
KEY TO LABORATORY CLASSIFICATION CRITERIA
2 2
Betw 1 Betwr 1
Cy= Greater than4 | Cc= D3{f ctween 1 and v Cy= D Greater than4 | Cc= Dy ctween
Dy xDygy 3 Dy DyoixDgy and 3
SP  Not meeting all gradation requirements for SW GP_|Not meeting all gradation requirements for GW
M Atterberg limits below "A" Line | o oM Atterberg limits below "A" Line o o
or P.IL Less than 4 Limits plotting in shaded zone with or P.I Less than 4 Above "A" Line with P.I. Between
Ntterbers T b T P.I. Between 4 and 7 are borderline S trerbere limits ab A L 4 and 7 are borderline cases
sC teerberg limits above €1 cases requiring use of dual symbols. Ge |Arrerberglimits above TAT Line requiring use of dual symbols.
or P.I. greater than 7 or P.I. greater than 7
USCS CLASSIFIED SOIL Cy Cc USCS POSSIBLE CLASSIFICATION
DESCRIPTION: [
Plasticity Modulus | ###
KEY
CC= Coefficient of Curvature CU= Coefficient of Uniformity MC= Moisture content PL= Plastic Limit LL= Liquid Limit
NMC = Natural Moisture Content PI= Plastic Index
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The results contained herein apply only to the particular sample(s) tested wh@Se mple subm ris herein quoted,
and to the specific tests carried out, as detailed in this test report. No extract;a ément or eport may be
published or used to advertise a product without the written consent of the Man@l i D. If undelivered,
please return to the address written above - ",
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A.S KJAMUHURI SHOWGROUND

AP EX_ P.O.. B'OX 10782-00100, NAIROBI KENYA

PROJECT S Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

GRADING AND ATTERBERG TEST RESULTS PRELIMINARY
DESIGN

TRIAL PIT NO. (TP 1) RUGUSUMS 1

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Sampled By: Ben
Depth Range N/A m Location: MS1 TP1 Rugusu ‘Test Date: 30/10/2024
GRADING PARTICLE SIZE DISTRIBUTION Tested By: Ben
TEST METHOD : BS 1377:Part 2
Wt. of Dty Sample 713
24 P PARTICLE SIZE DISTRIBUTION
& g 100.0 v
> 1
¢| Reuincd gl g p b
= ° s = 90.0
172} mass(g) S P |/ /
75 100.0 |_100 2y )
63 100.0 7100 800 A1/
37.5 1000 [795 /
28 100.0 |80 /
20 100.0 |60 700 /
10| 440 93.8 [35 /
5 55.0 86.1 20 60.0
236 85.0 742 712 w //' /
118 103.0 59.7 10 c A
z
0.425 77.0 48.9 7 & s00 > A
0.075 125.0 31.4 4 I
N ,/
40.0 -
/ il /
A =~ d ,
30.0 m’
/ /|
-
20.0 e
LA
-.//
D10 100 ——
D30 p—T"
D60 00
0.001 0.01 0.1 1 10 : B 100
e———0pPassing === Minimum ==e=Maximum Particle Size (mm)
ATTERBERG LIMITS NMC ICLAY ACTIVITY (%
LL PL | [ PI [ 13.5
PENETRATION 16 18 | 20 22 N/P | - [~ LINEAR SHRINKAGE
M. C % [ #VALUE! #VALUE! FROM LAB. | N/P |
CALCULATED| [with % passing 0.425 <
1.0
80
0.9 e
08 ALUE! 0 CE
07 60 e
= 50 cVv il
06 X _CE |
o5 = 40 —
£ = CH
g 0.4 < 30 Mv
803 - -
o c 20 MH
202 10
201 5
800 2 oe T T T T
10 12 14 16 18 20 22 24 26 28 30 z ¢ 0 Liqﬁ(i)d Lingts (ff_’) o0 B0 50 100
Penetration (mm)
USCS DEDUCTIONS
KEY TO LABORATORY CLASSIFICATION CRITERIA
2 2
Between 1 2 Between 1
sw Cy= Dg Greater than4 | Cc= D3 ctween 1 and oW Cy= Dg Greater than4 | Cc= D3 crween
Dy Dl!];XDGO 3 Dy, DyyixDgy and 3
SP  iNot meeting all gradation requirements for SW GP _Not meeting all gradation requirements for GW
Atterberg limits below "A" Line Atterberg limits below "A" Line | Above "A" Li vith P.L
SM € Limits plotting in shaded zone with GM s bove ine with T
or P.L Less than 4 or P.I Less than 4 Between 4 and 7 are
e - P.I. Between 4 and 7 are bordetline — X i o
Atterberg limits above "A" Line .. Atterberg limits above "A" Line | borderline cases requiring
sC cases requiring use of dual symbols. GC
or P.I oreater than 7 or P.L greater than 7 use of dual symbols.
USCS CLASSIFIED SOIL CL Cy | Cc SCS POSSIBLE CLASSIFICATIO
DESCRIPTION: [ #vALUE!
§ Plasticity Modulus | ###
KEY
cc= Coefficient of Curvature CU= Coefficient of Uniformity MGS\ Momum comedt iy 4 . PL= Plastic Limit LL= Liquid Limit
NMC = Natural Moisture Content PI= Plastic Index | \‘ ‘_ nRU ‘J t‘ T ’/ ¥
\\ N — — Ie L:’ I,
\\ S e ) -,
~ O,v'ﬁL‘CtNSE: . *S- -
. e + CONS ULT) v -
- - ,: ! - =
The results contained herein apply only to the particular sample(s) tested wh@Se mple subm{Sslb\hE&'m serla'l ngn&r is herein quoted,
and to the specific tests carried out, as detailed in this test report. No extract;a ément or : t-Report may be
published or used to advertise a product without the written consent of the Manﬁ%n ®ED. If undelivered,
please return to the address written above - ",
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TRIAL PIT NO. (TP 2) RUGUSUMS 1

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Sampled By: Ben
Depth Range N/A m Location: MS1 TP2 Rugusu Test Date: 30/10/2024
GRADING PARTICLE SIZE DISTRIBUTION Tested By: Ben
TEST METHOD : BS 1377:Part 2
Wt. of Dry Sample 687
b2 L PARTICLE SIZE DISTRIBUTION
& £ 1000 A
o . 2 g L L~
2 Retained s ‘g P ,
.2 « | e = 90.0 g
%) mass(g) S| A / / /
75 100.0 100 / /| J
63 100.0 | 100 80.0 /
37.5 100.0 [~95 ] /
28 1000 [780 n /
20 100.0 [60 700 > /
10| 270 96.1 [735 ] /
5 31.0 91.6 |20 600 o y
2.36 73.0 80.9 |12 " o
1.18 48.0 73.9 10 c
0.425 54.0 66.1 7 ﬁ 50.0 A&
0.075]__ 69.0 560 |74 & / /
B
400 LA A /
red )
300
/ /
200 T
L~
D10 100
X ————
D30 H__.———-"—
D60 o9
0.001 0.01 0.1 1 10 : : 100
06 Passing === Minimum === Maximum Particle Size (mm)
ATTERBERG LIMITS NMC CLAY ACTIVITY (%,
LL PL | [ PI | 9.4
PENETRATION 16 i 18 20 22 N/P | [~ LINEAR SHRINKAGE
M. C % #VALUE! #VALUE! FROM LAB. | N/P |
CALCULATED| [with % passing 0.425 <
1.0
80
0.9 ~
08 ALUE! I CE
07 60 i
K06 o0 r"/ ol
Zo05 ﬁj:- 40 —“CH _—— _CE |
Loa = 30 MV
So3 2 2 _—C_—
@02 E. 10 CL /;I MH
=
5 0.0 ]
= 10 12 14 16 18 20 22 24 26 28 30 o 0 10 20 30 quﬁ?d Li;:)its (LGE) % 7 9 100
Penetration (mm)
USCS DEDUCTIONS
KEY TO LABORATORY CLASSIFICATION CRITERIA
2 2
Cy= Greater than4 | Cc= D3 Between 1 and E W Cy= Da Greater than 4 | Cc= D3 Between 1
10 Dyy|xDgy 3 Dy DypixDgy and 3
SP_ iNot meeting all gradation requitements for SW GP_{Not meeting all gradation requirements for GW
Atterberg limits below "A" Line Atterberg limits below "A" Line e "A" Li i
SM & Limits plotting in shaded zone with GM | & Above "A" Line with P.I
or P.I. Less than 4 . or P.I. Less than 4 Between 4 and 7 are
tterbers limics ab A La P.1. Between 4 and 7 are borderline Atterbers imits ab A L borderi o
etbero s re "'/ ne Atterberg limits above ine { borderline cases requirin;
sC crberg Lmits above cases requiring use of dual symbols. GC 5 Ve ¢ quinng
or P.I greater than 7 © or P.I greater than 7 use of dual symbols.
USCS CLASSIFIED SOIL CL Cy Cc iSCS POSSIBLE CLASSIFICATIO:!
DESCRIPTION: { r #VALUE!
Plasticity Modulus | ###
KEY
CC= Coefficient of Curvature CU= Coefficient of Uniformity MC= Moisture content PL= Plastic Limit LL= Liquid Limit
NMC = Natural Moisture Content PI= Plastic Index !

Wil
~ anvavngy e Pop
¢ R - q/ //
w O LICENSED ™. ™ "
-~ & CC‘NSU'_T N . P -
- { d -

W ENG j -

The results contained herein apply only to the particular sample(s) tested whg8e sample subm{SSi'b ?_&' Beér is herein quoted,

and to the specific tests carried out, as detailed in this test report. No extract;a &ment or abstraction rom:a Eest'_Report may be

published or used to advertise a product without the written consent of the Man@lg Diry CTS ®ED. If undelivered,
gk ‘

please return to the address written above
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A.S KJAMUHURI SHOWGROUND

A_P EX_ P.O.. BOX 10782-00100, NAIROBI KENYA

PROJECTS Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (TP 3) RUGUSUMS 1

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Sampled By: Ben
Depth Range N/A m Location: MS1 TP3 Rugusu ‘Test Date: 30/10/2024
GRADING PARTICLE SIZE DISTRIBUTION Tested By: Ben
TEST METHOD : BS 1377:Part 2
'Wt. of Dry Sampl 726
Y e — PARTICLE SIZE DISTRIBUTION
g é 100.0 AR
o 1 < .
5 Retained IS g w00 LA ’
7 mass(g) S| =2 ’ /’ y /
75 100.0 | 100 v U/ )
63 100.0 [100 80.0 //
37.5 100.0 95
28 100.0 |80 1/ /
20 100.0 |60 700 74 /
10| 530 927 |35 / /
5 68.0 83.3 |20 0.0
236|910 708 [T o, /
1.18 124.0 53.7 10 £
0.425 109.0 38.7 7 §5°‘° A&
0.075 80.0 277 |74 & Vd
® 40.0 ,‘/ A
: -t
//(/”‘ ,/
200 1 Y
Y m= Y
/ /
o
20.0 k]
L~
-.//
D10 10.0 .—____
—
D30 H—————
D60 09
0.001 0.01 0.1 1 10 N 5 100
0 Passing === Minimum  ==———Maximum Particle Size (mm)
ATTERBERG LIMITS NMC CLAY ACTIVITY (%,
LL PL [ [ PI [ 9.8 I
PENETRATION 16 | 18 20 [ 2 N/ | | [~ LINEAR SHRINKAGE
M. C% : | #VALUE! #VALUE! FROM LAB. | N/P |
CALCULATED| [with % passing 0.425 ¢
10
80
0.9 e
08 ALUE! 0 CE
60
0.
e 0 cv. _— |
To06 < —
205 =40 —F“CH ;W——CL
g 0.4 X 30
So3 S p C| L
o c 20 MH
02 zw0 i
201 ko ST u.sum.ﬂ L
300 g 0 2
10 12 14 16 18 20 22 24 26 28 30 z 0 W 30 L|qu|d Lingts (LL) % ° 9 100
Penetration (mm)
USCS DEDUCTIONS
KEY TO LABORATORY CLASSIFICATION CRITERIA
2 2
Between 1 Between 1
wij Cy= Dg Greater than 4 | Cc= Ds ctween 1 and 1 W Cy= De Greater than 4 | Cc= D3 ctween
Dy DypixDgy 3 Dy Dyy;xDgy and 3
SP_ iNot meeting all gradation requirements for SW GP_|Not meeting all gradation requirements for GW
Atterberg limits below "A" Line Atterberg limits below "A" Line "A" T i
SM & Limits plotting in shaded zone with GM 8 Above "A" Line with P.L
or P.I. Less than 4 . or P.I. Less than 4 Between 4 and 7 are
Atterd limits ab A" Li P.I. Between 4 and 7 are borderline Atterbere limits al AT Li bosderli o
crberg limits above ne crberg limits a Ve imne racriine cases re 111N
sC vers N cases requiring use of dual symbols. GC cbere oove oo quinng
or P.I greater than 7 or P.I greater than 7 use of dual symbols.
USCS CLASSIFIED SOIL CL Cy Cc ESCS POSSIBLE CLASSIFICATIO
DESCRIPTION: I [ #vaLUE!
Plasticity Modulus | ###
KEY
CC= Cocfficient of Cutvature CU= Cocfficient of Uniformity MC= Moistute content PL= Plastic Limit LL= Liquid Limit
NMC = Natural Moisture Content PI= Plastic Index
\\
\\
~
~ O
~<
~
The results contained herein apply only to the particular sample(s) tested wh@Se mple subm{ ris herein quoted,
and to the specific tests carried out, as detailed in this test report. No extract;a ément or I : eport may be

published or used to advertise a product without the written consent of the Man@l D. If undelivered,

please return to the address written above
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APEX

PROJECTS

A.S KJAMUHURI SHOWGROUND
P.O. BOX 10782-00100, NAIROBI KENYA
Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (TP 4) RUGUSUMS 1

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Sampled By: Ben
Depth Range N/A m Location: MS1 TP4 Rugusu Test Date: 30/10/2024
GRADING PARTICLE SIZE DISTRIBUTION Tested By: Ben
TEST METHOD : BS 1377:Part 2
Wt. of Dry S: ! 908
b A S — PARTICLE SIZE DISTRIBUTION
g g 100.0 - =/ /._l77
. 4 £
2 Retained IS ‘g 7
= ° s = 90.0
3} mass(g) Sl=A / /
75 100.0 | 100 / p
63 100.0 |_100 800 //
37.5 100.0 |95
28 100.0 [780 1/ /
20 100.0 |60 700 T/
10| 1050 88.4 |35 / /
5 101.0 77.3 20 600
236|730 003 [C127] . 4
1.18 166.0 51.0 10 £
0.425 59.0 44.5 7 §50-0 B A
0.075| __117.0 36 |4 & o] /
® ]
3 -~
40.0 - K
L T /
1 " g
30.0 o]
/ /
o
20.0 - /
Lo d
D10 10.0 .
|t
D30 T
D60 0.0
0.001 0.01 0.1 1 10 i B 100
0y Passing === Minimum == aximum Particle Size (mm)
ATTERBERG LIMITS NMC CLAY ACTIVITY (%
LL PL [ PI [ 15.9 [
PENETRATION 16 1 18 | 20 22 I | | | LINEAR SHRINKAGE
M. C % [ #VALUE! #### NON PLASTIC FROMLAB. [ 3.1 |
CALCULATED| [with % passing 0.425 <
1.0
80
03 L
08 ALUE! 70 CE
60
0.7
$06 50 v 1
=05 £ — CE
e a MV
804 =
503 3
=
@02 £
201 5
2 =} = —_—
200 8 0 10 20 30 40 50 60 70 8 90 100
10 12 14 16 18 20 22 24 26 28 30 a - Liquid Limits (LL) %
Penetration (mm)
USCS DEDUCTIONS
KEY TO LABORATORY CLASSIFICATION CRITERIA
| 2 N 2
d Cy= D& Greater than 4 Ce= D Between 1 and GW Cy= D6 Greater than 4 Ce= D3, Between 1
Dy Dyy;xDgo 3 Dy DyoixDygy and 3
SP  Not meeting all gradation requirements for SW GP _Not meeting all gradation requitements for GW
Atterberg limits below "A" Line Atterberg limits below "A" Line e "A" Line wi
SM & Limits plotting in shaded zone with GM & Above "A" Line with .1
or P.I. Less than 4 or P.I Less than 4 Between 4 and 7 are
o X P.1. Between 4 and 7 are borderline o R . L
Atterberg limits above "A" Line L - Atterberg limits above "A" Line | bordetline cases requiring
sC cases requiring use of dual symbols. GC
or P.I. greater than 7 . or P.I. greater than 7 use of dual symbols.
USCS CLASSIFIED SOIL CL Cy Cc QSCS POSSIBLE CLASSIFICATIO
DESCRIPTION: r r #VALUE!
Plasticity Modulus | ###
KEY
CC= Coefficient of Curvature CU= Coefficient of Uniformity MC= Moisture content PL= Plastic Limit LL= Liquid Limit
NMC = Natural Moisture Content PI= Plastic Index !
Wil
/
\\ T 1 //
\\ 5 o® [ ® 8y 3 2 /’
w O LICENSED . % “»
-~ & 7 CONSULTING " 2. -
-~ s ENCy e ING - -
The results contained herein apply only to the particular sample(s) tested whg8e sample sub‘m{Ssib\hE&'m serial ngn&r is herein quoted,
and to the specific tests carried out, as detailed in this test report. No extract=a &ment or abstraction,from'a estReport may be
published or used to advertise a product without the written consent of the Manﬁ%ng Diry CTS ®ED. If undelivered,
. - o i -
please return to the address written above - 0 . _\.‘3 e
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A.S.KJAMUHURI SHOWGROUND
P.0O. BOX 10782-00100, NAIROBI KENYA
Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

APEX

PROJECTS

TRIAL PIT NO. (TP 5) RUGUSUMS 1

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Sampled By: Ben
| Depth Range  N/A m Location: _ MS1 TP5 Rugusu Test Date: 30/10/2024
GRADING PARTICLE SIZE DISTRIBUTION Tested By: Ben
TEST METHOD : BS 1377:Part 2
'Wt. of Dry Sample 951
- PARTICLE SIZE DISTRIBUTION
) k| g 100.0 . -
9 | Retained & g ’J/
%) .
7] mass(g) SNBSS 00 P /
75 100.0 1100 /
63 100. 100 80.0
37.5 100.0 |_95
28 100.0 |_80
20 100.0 |60 o0
10 96.0 89.9 | 35
5 131.0 76.1 20 60.0
236| 147.0 60.7 [12 ] o /
1.18 69.0 534 |_10 £
0.425 124.0 40.4 7 @500 A
0.075 101.0 29.8 4 :e' LA / /
40.0 -
L1 LT
-/ ’/’ /
30.0
/ /|
20.0 k] a /
_I//
10.0 B
D10 a1
D30 |
D60 o % 001 0.01 0.1 1 10 3 3 100
’ —— O/ P’assirg el MiNIMUM e MaXi MUM Particle Size (mm)
ATTERBERG LIMITS NMC CLAY ACTIVITY (%),
LL PL PI 10.2
PENETRATION 16 18 20 22 LINEAR SHRINKAGE
M. C % #VALUE! #VALUE! NON PLASTIC FROM LAB. 5
CALCULATED with % passing 0.425 sieve
1.0
80
09 -
038 Lom ;g CE
_o7 . cVv B
X06 X __CE |
Zos5 = 40 —
§0-4 ;:' 30 ~ -~ Mv
G503 é 20 - _~Cl |}
202 > 10 L~ | MH
go1 5, 4 sy
200 2 Y r — r r
10 12 14 16 18 20 22 24 26 28 30 & 0 10 2 3 Liqﬁ?d Lirs'r?its (EE) % 0 9 100
Penetration (mm)
USCS DEDUCTIONS
KEY TO LABORATORY CLASSIFICATION CRITERIA
Sw B _ Do’ Between 1 GW _ | Deo B Do’ Between 1
- Cy= " Greaterthan4 | Cc= BroXDss and 3 Cuo= " Greater than 4| Cc= BB and 3
SP__:Not meeting all gradation requirements for SW GP i Not meeting all gradation requirements for GW
gy | Atterberg limits below "A" | Limits plotting in shaded zone M |Atterberg limits below "A” Above "A" Line with P.I.
Line or P.I. Less than 4 with P.I. Between 4 and 7 are Line or P.l. Less than 4 Between 4 and 7 are
sc Atterberg limits above "A" {borderline cases requiring use of Ge | Atterberg limits above "A" borderline cases requiring
Line or P.l. greater than 7 dual symbols. Line or P.l. greater than 7 use of dual symbols.
USCS CLASSIFIED SOIL CL Cy | Cc ] USCS POSSIBLE CLASSIFICATION
DESCRIPTION: ( r #VALUE!
Plasticity Modulus | #####
KEY
CC= Coefficient of Curvature CU= Coefficient of Uniformity MC= Moisture content PL= Plastic Limit LL= Liquid Limit
NMC = Natural Moisture Content PI= Plastic Index ‘
& Wil p
~ ‘\ LRy 1 ”
N e T
el <, oL IC t NS E : : -‘S, -
-~ < 0 CONSUI IN v -
~Q ENGIVEY -
The results contained herein apply only to the particular sample(s) tested wh@Se mple Subm{SSIb\hE&’m serla'l ngn&r is herein quoted,
and to the specific tests carried out, as detailed in this test report. No extract;a ément or abtraction rom;a estReport may be
published or used to advertise a product without the written consent of the Man@lg Diry OIECTS ®ED. If undelivered,
please return to the address written above - 6} z . _\:" g
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mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

A.S KJAMUHURI SHOWGROUND

AP EX_ P.O. BOX 10782-00100, NAIROBI KENYA

PROJECT S Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (TP 1) NCHOROIBORO MS 2

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Sampled By: Ben
Depth Range N/A m Location: MS2 TP1 Nchoroiboro ‘Test Date: 30/10/2024
GRADING PARTICLE SIZE DISTRIBUTION Tested By: Ben
TEST METHOD : BS 1377:Part 2
Wt. of Dry Sample 827
A 13 PARTICLE SIZE DISTRIBUTION
e g 100.0 v
£ =
% Retained & g w00 //" 7
) mass(g) == Y, /
75 160.0° | 100 / 4
63 100.0 7100 800 /
37.5 1000 [795 /
28 100.0 80 Y. /
20 100.0 |60 700 /
10| 370 955 |35 /
5 54.0 89.0 |20 500 - /
2.36 118.0 74.7 12 on ’/’
1.18 97.0 63.0 |10 g |
0425 63.0 554 [ 7 @500 — A
0.075 81.0 45.6 4 a Ll / /
ES
40.0 LA LA /
rad )
30.0
/ Y
ol
20.0 e
] d
D10 100 L
Iy
D30 e —
D60 09
0.001 0.01 0.1 1 10 ; 5 100
——0%Passing =—S=—Minimum == Maximum Particle Size (mm)
ATTERBERG LIMITS NMC ICLAY ACTIVITY (%
LL PL | [ PI | 9.6
PENETRATION 16 18 | 20 22 N/P | [~ LINEAR SHRINKAGE
M. C % [ #VALUE! #VALUE! FROM LAB. | N/P |
CALCULATED| [with % passing 0.425 <
1.0
80
09 L
08 ALUE! I CE
07 60 s
= 50 cv.___—|
R06 <
Zos T CH I\iV —CE
g 0.4 = 30
So3 2 2 -
po02 > 10 ~ELL_— MH
2 £
%g,; § o Sc_u.sw ﬁ_
- ©
10 12 14 16 18 20 22 24 26 28 30 z ¢ w0 L|qu|d Lingts (LL) o0 B0 50 100
Penetration (mm)
USCS DEDUCTIONS
KEY TO LABORATORY CLASSIFICATION CRITERIA
2 2
B S > 1 2 B sen 1
W Cy= w]?"ﬂ‘lw Greater than4 | Cc= D3 ctween 1 and oW Cy= Dg Greater than 4 | Cc= Dso crween
Dy, D10§XD60 3 Dy DyyixDgy and 3
SP  iNot meeting all gradation requirements for SW GP _Not meeting all gradation requirements for GW
Atterberg limits below "A" Line Atterberg limits below "A" Line | Above "A" i ith P.I.
SM s Limits plotting in shaded zone with GM s bove ine with P
or P.L Less than 4 or P.I Less than 4 Between 4 and 7 are
o : P.1. Between 4 and 7 are bordetline - R . L
Atterberg limits above "A" Line .. Atterberg limits above "A" Line | borderline cases requiring
sC cases requiring use of dual symbols. GC
or P.L greater than 7 or P.L greater than 7 use of dual symbols.
USCS CLASSIFIED SOIL CL Cy Cc SCS POSSIBLE CLASSIFICATIO!
14
DESCRIPTION: r #VALUE!
Plasticity Modulus | ###
KEY
CC= Coefficient of Curvature CU= Coefficient of Uniformity MC= Moisture content PL= Plastic Limit LL= Liquid Limit
NMC = Natural Moisture Content PI= Plastic Index
W
S
>
- O
~<
- W
The results contained herein apply only to the particular sample(s) tested wh@Se mple subm{ ris herein quoted,
and to the specific tests carried out, as detailed in this test report. No extract;a ément or I : eport may be

published or used to advertise a product without the written consent of the Man@l D. If undelivered,

please return to the address written above



mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

A.S KJAMUHURI SHOWGROUND

AP EX_ P.O. BOX 10782-00100, NAIROBI KENYA

PROJECTS Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (TP 2) NCHOROIBORO MS 2

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Sampled By: Ben
Depth Range  N/A m Location: | | MS2 TP2 Nehoroiboro Test Date:  30/10/2024
GRADING PARTICLE SIZE DISTRIBUTION Tested By: Ben
TEST METHOD : BS 1377:Part 2
Wt. of Dry Sampl 768
Y e — PARTICLE SIZE DISTRIBUTION
£ g 100.0 R AR
; 2 E ol
4 Retained IS ‘g 4/
& mass(g) NS 900 7 p /
75 100.0 100 / / /
63 100.0 [100 800 A /
37.5 100.0 |95 e /|
28 100.0 |80 P /
20 100.0 |60 700 » /
10 19.0 975 [ 735 1 /
5 23.0 945 |20 0.0 ,,/ /
2.36 81.0 84.0 12
1.18 68.0 751 [710 2 ,,/ /
0.425 86.0 63.9 7 2500 A
[
0.075 103.0 50.5 P I / /
®
400 LA LA /
o Py
30.0 /
/ /|
o
20.0 k]
LA
-.//
D10 10.0 .—____
I
D30 H—-———
D60 00
0.001 0.01 0.1 1 10 N 5 100
0 Passing === Minimum  ==——Maximum Particle Size (mm)
ATTERBERG LIMITS NMC CLAY ACTIVITY (%
LL PL [ [ PI [ 6.2 I
PENETRATION 16 | 18 20 [ 2 N/ | | [~ LINEAR SHRINKAGE
M. C% : | #VALUE! #VALUE! FROM LAB. | N/P |
CALCULATED| [with % passing 0.425 ¢
1.0
80
09 s
08 ALUE! 0 CE
60
0.
e 50 cVv —]
X 06 ® >
] 0.5 E 40 A CH MV -
g 0.4 X 30
503 3 ~ C| —
o c 20 MH
02 zw0 i
201 ko ST u.sum.ﬂ L
300 g 0 2
10 12 14 16 18 20 22 24 26 28 30 = 0 30 L|qu|d Lingts (LL) % ° 90 100
Penetration (mm)
USCS DEDUCTIONS
KEY TO LABORATORY CLASSIFICATION CRITERIA
2 2
Between 1 Between 1
wij Cy= Dg Greater than4 | Cc= Ds ctween 1 and 1 oW Cy= De Greater than 4 | Cc= D3 ctween
Dy DypixDgy 3 Dy Dyy;xDgy and 3
SP_ iNot meeting all gradation requirements for SW GP_|Not meeting all gradation requirements for GW
Atterberg limits below "A" Line Atterberg limits below "A" Line "A" T i
SM & Limits plotting in shaded zone with GM 8 Above "A" Line with P.L
or P.I. Less than 4 . or P.I. Less than 4 Between 4 and 7 are
Atterd limits ab A" Li P.I. Between 4 and 7 are borderline Atterbere limits ak AT Li borderli o
crberg limits above ne crberg limits a Ve imne racriine cases re 111N
sC vers N cases requiring use of dual symbols. GC cberg oove oo quinng
or P.I greater than 7 or P.I greater than 7 use of dual symbols.
'USCS CLASSIFIED SOIL CL Cy | Cc [scs POSSIBLE CLASSIFICATIO
DESCRIPTION: I [ #vaLuE!
Plasticity Modulus | ###
KEY
CC= Cocfficient of Cutvature CU= Cocfficient of Uniformity MC= Moistute content PL= Plastic Limit LL= Liquid Limit
NMC = Natural Moisture Content PI= Plastic Index
W
\\
~
~ O
-~ <
=~ Ly
The results contained herein apply only to the particular sample(s) tested wh@Se mple subm{ ris herein quoted,
and to the specific tests carried out, as detailed in this test report. No extract;a ément or I : eport may be

published or used to advertise a product without the written consent of the Man@l D. If undelivered,

please return to the address written above



mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

A.S KJAMUHURI SHOWGROUND

A_P EX_ P.O.. BOX 10782-00100, NAIROBI KENYA

PROJECTS Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (TP 3) NCHOROIBORO MS 2

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Sampled By: Ben
Depth Range N/A m Location: | | MS2 TP3 Nchoroiboro ‘Test Date: 30/10/2024
GRADING PARTICLE SIZE DISTRIBUTION Tested By: Ben
TEST METHOD : BS 1377:Part 2
Wt. of Dry Sample 1082
A 13 PARTICLE SIZE DISTRIBUTION
Ed g 1000 A
. 2 & 1
% Retained & E w00 y // 7
) mass(g) == ’ V| Y, /
75 00,0 100 )/ Y )
63 100.0 7100 800 /
37.5 100.0 95 / /
28 100.0 80 / /
20 100.0 |60 700 ¥4
10| 590 945 |35 / /
5 117.0 83.7 20 60.0 /
2.36|  290.0 569 [T1270 P4
1.18 118.0 46.0 10 £ /
0.425 99.0 36.9 7 4 50.0 A
0.075] 1780 204 [T & g
* 400 !
' LT
30.0
/ Y
20.0 K e
] d
D10 100 L
Iy
D30 e —
D60 09
0.001 0.01 0.1 1 10 ; 5 100
——0%Passing =—S=—Minimum == Maximum Particle Size (mm)
ATTERBERG LIMITS NMC ICLAY ACTIVITY (%
LL PL | [ PI [ 1.7
PENETRATION 16 18 | 20 22 N/P | [~ LINEAR SHRINKAGE
M. C % [ #VALUE! #VALUE! FROM LAB. | N/P |
CALCULATED| [with % passing 0.425 <
1.0
80
09 L
08 ALUE! I CE
07 60 s
= S0 cv i
R06 <
Zos T CH I\iV —CE
g 0.4 = 30
So3 2 2 -
po02 > 10 ~ELL_— MH
2 £
%g,; § o se—cram ﬁ_
- ©
10 12 14 16 18 20 22 24 26 28 30 z ¢ w0 L|qu|d Lingts (LL) o0 B0 50 100
Penetration (mm)
USCS DEDUCTIONS
KEY TO LABORATORY CLASSIFICATION CRITERIA
2 2
B S > 1 2 B sen 1
W Cy= w]?"ﬂ‘lw Greater than4 | Cc= D3 ctween 1 and A Cy= Dg Greater than 4 | Cc= Dso crween
Dy, D10§XD60 3 Dy, Dyy;xDgy and 3
SP  iNot meeting all gradation requirements for SW GP _Not meeting all gradation requirements for GW
Atterberg limits below "A" Line Atterberg limits below "A" Line | Above "A" i ith P.I.
SM s Limits plotting in shaded zone with GM s bove ine with P
or P.L Less than 4 or P.I. Less than 4 Between 4 and 7 are
o : P.1. Between 4 and 7 are bordetline - R . L
Atterberg limits above "A" Line .. Atterberg limits above "A" Line | borderline cases requiring
sC cases requiring use of dual symbols. GC
or P.L greater than 7 or P.L greater than 7 use of dual symbols.
USCS CLASSIFIED SOIL CL Cy Cc SCS POSSIBLE CLASSIFICATIO!
| 4
DESCRIPTION: r #VALUE!
Plasticity Modulus | ###
KEY
CC= Coefficient of Curvature CU= Coefficient of Uniformity MC= Moisture content PL= Plastic Limit LL= Liquid Limit
NMC = Natural Moisture Content PI= Plastic Index
)
\
>
- O
~<
- W
The results contained herein apply only to the particular sample(s) tested wh@Se mple subm{ ris herein quoted,
and to the specific tests carried out, as detailed in this test report. No extract;a ément or I : eport may be

published or used to advertise a product without the written consent of the Man@l D. If undelivered,

please return to the address written above



mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

A.S KJAMUHURI SHOWGROUND

AP EX_ P.O. BOX 10782-00100, NAIROBI KENYA

PROJECT S Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (TP 4) NCHOROIBORO MS 2

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Sampled By: Ben
Depth Range N/A m Location: MS2 TP4 Nchoroiboro Test Date: 30/10/2024
GRADING PARTICLE SIZE DISTRIBUTION Tested By: Ben
TEST METHOD : BS 1377:Part 2
Wt. of Dry Sample 821
A P PARTICLE SIZE DISTRIBUTION
& g 1000 +—a
£ A o
2 Retained £ g L7 r
@ mass(g) === 90 / Y /
75 100.0 {100 Y /|
63 100.0 [7100 800 i/ /
375 100.0 [795 /|
28 100.0 80 /
20 100.0 {60 00 /
10 28.0 96.6 35 /
5 71.0 87.9 20 60.0 /
2.36|  127.0 725 (1270 L1
1.18 83.0 62.4 10 c v
0.425 76.0 53.1 7 500 A
0.075 115.0 39.1 4 o
g P 4 /
40.0 =
’f
1 /
" g
300
/ /|
200 e
_ d
D10 10.0 —
D30 .——/
D60 00
0.001 0.01 0.1 1 10 ; ; 100
0 PasSSINg =l Minimum e aximum Particle Size (mm)
ATTERBERG LIMITS NMC ICLAY ACTIVITY (%
LL PL [ PI 11.8
PENETRATION 16 18 20 22 t | LINEAR SHRINKAGE
M. C % #VALUE! #### NON PLASTIC FROM LAB. 8.9
CALCULATED) with % passing 0.425 <
1.0
80
09 ; et
08 ALUE! ° CE
07 60 ——
= 0 v __—|
X06 X _—" CE
z05 z 1 CH
goa = 20 MV
§o3 § 20 (o] L
po2 Z10 <CLi- MH
201 S SC—CL=m L
500 g0
2 10 12 14 16 18 20 22 24 26 28 30 z 0 0 2 oLiqé(i)d Lir51$its (EE) % 70 8 90 100
Penetration (mm)
USCS DEDUCTIONS
KEY TO LABORATORY CLASSIFICATION CRITERIA
2 2
v 1a ' 1
| SW_| Co= 2% Greaterthan4 | Ce= Dy Between 1 and i GW 1 Cy= -0 Greater than 4 | Ce= D Between
Dy Dy xDgo 3 Dy Dy ;xDgo and 3
SP  Not meeting all gradation requirements for SW GP_{Not meeting all gradation requirements for GW
Atterberg limits below "A" Line Atterberg limits below "A" Line | Above "A" Li ith P.1.
SM & Limits plotting in shaded zone with GM & ove ine Wit
or P.I. Less than 4 or P.I. Less than 4 Between 4 and 7 are
', “1 P.I. Between 4 and 7 are bordetline o R . .
Atterberg limits above "A" Line L Atterberg limits above "A" Line | borderline cases requiring
sC : cases requiring use of dual symbols. GC ©
or P.I. greater than 7 . or P.1 greater than 7 use of dual symbols.
USCS CLASSIFIED SOIL CL Cy Cc ?SCS POSSIBLE CLASSIFICATIO:
DESCRIPTION: { #VALUE!
Plasticity Modulus | ###
KEY
CC= Coefficient of Curvature CU= Coefficient of Uniformity MC= Moisture content PL= Plastic Limit LL= Liquid Limit
NMC = Natural Moisture Content PI= Plastic Index
1
Wil
\\ T //
¢ o s o
- O "' L‘CENSE‘_-'. <
< 2 CoNsU |
w g =
I

ULTING
- e EA e e
The results contained herein apply only to the particular sample(s) tested wh@Se amj)le sub‘m{SS b\hg&m serial n'é:m ris herein quoted,

-
%

Straction from:a Eest'_Report may be
HE

and to the specific tests carried out, as detailed in this test report. No extract;a ément or
published or used to advertise a product without the written consent of the Man@lg Diry CTsS D. If undelivered,
please return to the address written above :- P N 3 _{" P

/{;} Ed4d10 SN~

LA/ N 7Y o



mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

A.S KJAMUHURI SHOWGROUND

AP EX_ P.O. BOX 10782-00100, NAIROBI KENYA

PROJECT S Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (TP 5) NCHOROIBORO MS 2

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Sampled By: Ben
Depth Range N/A m Location: MS2 TP5 Nchoroiboro Test Date: 30/10/2024
GRADING PARTICLE SIZE DISTRIBUTION Tested By: Ben
TEST METHOD : BS 1377:Part 2
Wt. of Dry Sample 697
A P PARTICLE SIZE DISTRIBUTION
& g 1000 +—a
2 1
g Retained £ g %00 // r
7 mass(g) s|= = ’ W Y /
75 00.0"| 100 /
63 100.0 [7100 800 /
375 100.0 [795 /|
28 100.0 |80 / /
20 100.0 760 00 /
10 33.0 95.3 35 /
5 52.0 87.8 20 60.0 /
2.36 79.0 76.5 |12 o Y d
1.18 96.0 62.7 10 £ /|
0.425|  104.0 47.8 7 500 A
0.075 88.0 35.2 4 o //
R 1
40.0 = P=
tor T T /
" g
300
/ /|
200 e
_ d
D10 10.0 —
D30 .——/_
D60 00
0.001 0.01 0.1 1 10 ; ; 100
0 PasSSINg =l Minimum e aximum Particle Size (mm)
ATTERBERG LIMITS NMC ICLAY ACTIVITY (%
LL PL [ PI 11.0
PENETRATION 16 18 20 22 t | LINEAR SHRINKAGE
M. C % #VALUE! #### NON PLASTIC FROM LAB. 6.9
CALCULATED) with % passing 0.425 <
1.0
80
09 . e
08 ALUE! ° CE
07 60 ——
= 0 v __—|
To6 o v
£05 £ P —" CE
goa = 20 MV
§o3 § 20 (o] L
po2 Z10 <CLi- MH
201 5 STCEM)
500 g0
2 10 12 14 16 18 20 22 24 26 28 30 z 0 0 2 oLiqé(i)d Lir51$its (EE) % 70 8 90 100
Penetration (mm)
USCS DEDUCTIONS
KEY TO LABORATORY CLASSIFICATION CRITERIA
2 2
v 1a ' 1
| SW_| Co= 2% Greaterthan4 | Ce= Dy Between 1 and i GW 1 Cy= -0 Greater than 4 | Ce= D Between
Dy Dy xDgo 3 Dy Dy ;xDgo and 3
SP  Not meeting all gradation requirements for SW GP_{Not meeting all gradation requirements for GW
Atterberg limits below "A" Line Atterberg limits below "A" Line | Above "A" Li ith P.1.
SM & Limits plotting in shaded zone with GM & ove ine Wit
or P.I. Less than 4 or P.I. Less than 4 Between 4 and 7 are
', “1 P.I. Between 4 and 7 are bordetline o R . .
Atterberg limits above "A" Line L Atterberg limits above "A" Line | borderline cases requiring
sC : cases requiring use of dual symbols. GC ©
or P.I. greater than 7 . or P.1 greater than 7 use of dual symbols.
USCS CLASSIFIED SOIL CL Cy Cc ?SCS POSSIBLE CLASSIFICATIO:
DESCRIPTION: { r #VALUE!
Plasticity Modulus | ###
KEY
CC= Coefficient of Curvature CU= Coefficient of Uniformity MC= Moisture content PL= Plastic Limit LL= Liquid Limit
NMC = Natural Moisture Content PI= Plastic Index
1
Wil
\\ T //
¢ o s o
- O "' L‘CENSE‘_-'. <
< 2 CoNsU |
w g =
I

ULTING
- e EA e e
The results contained herein apply only to the particular sample(s) tested wh@Se amj)le sub‘m{SS b\hg&m serial n'é:m ris herein quoted,

-
%

Straction from:a Eest'_Report may be
HE

and to the specific tests carried out, as detailed in this test report. No extract;a ément or
published or used to advertise a product without the written consent of the Man@lg Diry CTsS D. If undelivered,
please return to the address written above :- P N 3 _{" P

/{;} Ed4d10 SN~

LA/ N 7Y o



mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

APEX

PROJECTS

A.S KJAMUHURI SHOWGROUND
P.O. BOX 10782-00100, NAIROBI KENYA
Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

COMPACTION TEST RESULTS DETAILED DESIGN

TRIAL PIT NO. (TP 1) NKUNGA MS 1

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Depth Range: N/A m Location: |MS1 TP 1 Nkunga Material Site [Test Date: 23 04 2025
Sampled By: Ben Tested By:  [Ben
DRY DENSITY/ OPTIMUM MOISTURE CONTENT RELATIONSHIP
TEST METHOD : BS 1377:Part 4
MOISTURE CONTENT
Moisture Addition (%) 2 4 6 8 10 NMC (FROM SITE)
Tin No. M2
Weight of Wet Soil + Tin (g) 136.7 142.8 119.4 119.2 105.0 186.0
Weight of Tin + Dry Soil (g) 128.3 131.8 108.8 106.9 93.0 177.3
Weight of Tin(g) 16.3 16 17.4 15.8 16.1 16.2
Weight of Moisture (g) 8.4 11.0 10.6 12.3 12.0 8.7
Weight of Dry Soil (g) 112.0 115.8 91.4 91.1 76.9 161.1
Moisture Content (%) 7.5 9.5 11.6 13.5 15.6 5.4
Wt of Mould+base+specimen (g) 4969 5114 5209 5182 5105
Wt of Mould+Base (g) 3050 3050 3050 3050 3050
Wt of Specimen (g) 1919 2064 2159 2132 2055
Bulk Density (kg/m’) 1919 2064 2159 2132 2055
Dry Density (kg/m’) 1785 1885 1935 1878 1778
Maximum Dry Density (kg/ m3)= 1924 Optimum Moisture Content (%){11.6
COMPACTION CURVE
*
1920 / o
£ 4
.

)
1820 i

<

2

k2

c

5]

a L

>

5 y =-8.78x2+201.73x + 765.71

Moisture (%)
1720
5.0 7.5 10.0 12.5 15.0 17.5 20.0
TESTED BY: Ben \\ YREMARKS:/ /,
. ANV QROGE » 7,
PREPARED BY: Austine \\\ .\A) Y v, Wy ///
APPROVED BY: Eng.Tom Waiharo Signature:_:_\c'_'_% E “Cﬁfi NSED /_3 /’
e k."v_;,-'rn‘ﬂ .

. ( Y
"‘LU,‘ ,»_‘ql““_‘v' n - -
The results contained herein apply only to the particular sample(s) tested whg8e sample sub‘m{SSib\h%&'m serial nﬁm&r is herein quoted,
and to the specific tests carried out, as detailed in this test report. No extract=a Straction,from:a Test*Report may be

published or used to advertise a product without the written consent of the l\fan@g Diry FED. If undelivered,
. b -
-

please return to the address written above - G oV v aa g, _\:"
o~ gt E4 .1 . Q -
G e S
ftraanant % .
7, %% » R -
7,79 BOARD OF W



mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

A.S KJAMUHURI SHOWGROUND

AP EX P.O. BOX 10782-00100, NAIROBI KENYA

PROJECT S Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (TP 2) NKUNGAMS 1

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Depth Range: N/A m Location: MS1 TP 2 Nkunga Material Site | Test Date: 2304 2025
Sampled By: Ben Tested By: Ben
DRY DENSITY/ OPTIMUM MOISTURE CONTENT RELATIONSHIP
TEST METHOD : BS 1377:Part 4
MOISTURE CONTENT
Moisture Addition (%) 4 6 8 10 12 NMC (FROM SITE)
Tin No. M2
Weight of Wet Soil + Tin (g) 125.90 133.80 113.50 114.10 101.30 222.40
Weight of Tin + Dry Soil (g) 117.50 122.80 102.90 101.80 89.30 213.70
Weight of Tin(g) 16.3 16 17.4 15.8 16.1 16.2
Weight of Moisture (g) 8.4 11.0 10.6 12.3 12.0 8.7
Weight of Dry Soil (g) 101.2 106.8 85.5 86.0 73.2 197.5
Moisture Content (%) 8.3 10.3 12.4 14.3 16.4 4.4
Wt of Mould+base+specimen (g) 4982 5128 5224 5195 5118
Wt of Mould+Base (g) 3050 3050 3050 3050 3050
Wt of Specimen (g) 1932 2078 2174 2145 2068
Bulk Density (kg/m’) 1932 2078 2174 2145 2068
Dry Density (kg/m”) 1784 1884 1934 1877 1777
Maximum Dry Density (kg/m’)= 1923 Optimum Moisture Content (%){12.4
COMPACTION CURVE
*
1920 T
|
|
|
|
|
|
. |
*
)
1820 i
<
z
@ |
e |
3 |
>
A y =-8.82x2+216.65x + 592.94
|
|
Moisture (%)
1720 ‘
5.0 7.5 10.0 12.5 15.0 17.5 20.0
TESTED BY: Ben W\ \[REMARKS
N\ - £
PREPARED BY: Austine AN yoR ?G'E L%y,
. T LU
APPROVED BY: Eng.Tom Waiharo Signature: \\‘E; - A LICENSER fJ{; //’
1- ( . CONSUL]T -

£ -
The results contained herein apply only to the particular sample(s) tested wh@ i mple submismb\hgn&m serla'l n%n&r is herein quoted,

and to the specific tests carried out, as detailed in this test report. No extract;a
published or used to advertise a product without the written consent of the Man@l
please return to the address written above

ément or i " eport may be
D. If undelivered,
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mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

APEX

PROJECTS

A.S.KJAMUHURI SHOWGROUND
P.0O. BOX 10782-00100, NAIROBI KENYA
Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (TP 3) NKUNGAMS 1

CLIENT: EGIS CONSULTANTS LIMITED

PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS

Depth Range: N/A Location: |MS1 TP 3 Nkunga Material Site | Test Date: 23 04 2025
Sampled By: Ben Tested By: Ben

DRY DENSITY/ OPTIMUM MOISTURE CONTENT RELATIONSHIP

TEST METHOD : BS 1377:Part 4

The results contained herein apply only to the particular sample(s) tested wh@ mple submismb\hgn&m serla'l n
and to the specific tests carried out, as detailed in this test report. No extract-alﬁ ]
published or used to advertise a product without the written consent of the Man@l

please return to the address written above

MOISTURE CONTENT
Moisture Addition (%) 2 4 6 8 10 NMC (FROM SITE)
Tin No. M2
Weight of Wet Soil + Tin (g) 155.10 159.50 129.20 126.50 111.80 218.00
Weight of Tin + Dry Soil (g) 146.70 148.50 118.60 114.20 99.80 209.30
Weight of Tin(g) 15.4 17.5 17.6 15 17 16.2
Weight of Moisture () 8.4 11.0 10.6 12.3 12.0 8.7
Weight of Dry Soil () 131.3 131.0 101.0 99.2 82.8 193.1
Moisture Content (%) 6.4 8.4 10.5 12.4 14.5 4.5
Wt of Mould+base+specimen (g) 4960 5104 5199 5172 5097
Wt of Mould+Base () 3050 3050 3050 3050 3050
Wit of Specimen (o) 1910 2054 2149 2122 2047
Bulk Density (kg/m’) 1910 2054 2149 2122 2047
Dry Density (keg/m’) 1795 1895 1945 1888 1788
Maximum Dry Density (kg/m3)= 1933 Optimum Moisture Content (%0)|10.5
COMPACTION CURV
1920
*

)
1820 a

<

Py /

2 /

[a y =-8.80x2+182.57x + 986.67

>

a

Maisture (%
1720
4.0 6.5 9.0 11.5 14.0 16.5
TESTED BY: Ben \\ T REMARIgS;
PREPARED BY: Austine ,_,3 R -
= 3 <. ‘w
APPROVED BY: Eng.Tom Waiharo Signature: —:—)O.—AE'TL ﬁE NSE : i /“ﬂ‘-_ -
\ ‘ r

=

mBeér is herein quoted,
eport may be

D. If undelivered,



mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

A.S KJAMUHURI SHOWGROUND

AP EX P.O. BOX 10782-00100, NAIROBI KENYA

PROJECT S Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (TP 4) NKUNGAMS 1

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Depth Range: N/A m Location: |MS1 TP 4 Nkunga Material Site | Test Date: 23 04 2025
Sampled By: Ben Tested By: Ben
DRY DENSITY/ OPTIMUM MOISTURE CONTENT RELATIONSHIP
TEST METHOD : BS 1377:Part 4
MOISTURE CONTENT
Moisture Addition (%) 2 4 6 8 10 NMC (FROM SITE)
Tin No. M2
Weight of Wet Soil + Tin (g) 127.50 137.40 115.10 114.50 103.10 165.00
Weight of Tin + Dry Soil (g) 119.10 126.40 104.50 102.20 91.10 156.30
Weight of Tin(g) 15.4 17.5 17.6 15 17 16.2
Weight of Moisture (g) 8.4 11.0 10.6 12.3 12.0 8.7
Weight of Dry Soil (g) 103.7 108.9 86.9 87.2 74.1 140.1
Moisture Content (%) 8.1 10.1 12.2 14.1 16.2 6.2
Wt of Mould+base+specimen (g) 5000 5146 5242 5214 5138
Wt of Mould+Base (g) 3050 3050 3050 3050 3050
Wt of Specimen (g) 1950 2096 2192 2164 2088
Bulk Density (kg/m3) 1950 2096 2192 2164 2088
Dry Density (kg/m’) 1804 1904 1954 1896 1797
Maximum Dry Density (kg/ m3)= 1943 Optimum Moisture Content (%)|12.2
COMPACTION CURVE
.
1950 -
I
|
1
|
(S
.
)
: \
=2
1850 +=X
2
‘»
e I
@ i
[a) |
=
[a]
y = -8.79x% +212.39x + 659.72
Moisture (%)
1750
5.0 7.5 10.0 12.5 K 17.5 20.0
TESTED BY: Ben
PREPARED BY: Austine
APPROVED BY: Eng.Tom Waiharo Signature:

The results contained herein apply only to the particular sample(s) tested wh@
and to the specific tests carried out, as detailed in this test report. No extract-alﬁ
published or used to advertise a product without the written consent of the Man@l
please return to the address written above -

ris herein quoted,
eport may be
D. If undelivered,



mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

A.S KJAMUHURI SHOWGROUND

AP EX P.O. BOX 10782-00100, NAIROBI KENYA

PROJECT S Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (TP 5) NKUNGAMS 1

CLIENT: EGIS CONSULTANTS LIMITED

PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS

Depth Range: N/A m Location: MS1 TP 5 Nkunga Material Site [Test Date: 23 04 2025
Sampled By: Ben Tested By:  |Ben

DRY DENSITY/ OPTIMUM MOISTURE CONTENT RELATIONSHIP

TEST METHOD : BS 1377:Part 4

MOISTURE CONTENT
Moisture Addition (%) 4 6 8 10 12 NMC (FROM SITE)
Tin No. M2
Weight of Wet Soil + Tin (g) 115.00 123.80 106.20 110.20 97.20 165.00
Weight of Tin + Dry Soil (g) 106.60 112.80 95.60 97.90 85.20 156.30
Weight of Tin(g) 16.3 15.5 16.5 17.5 16.2 16
Weight of Moistute (g) 8.4 11.0 10.6 12.3 12.0 8.7
Weight of Dry Soil (g) 90.3 97.3 79.1 80.4 69.0 140.3
Moisture Content (%) 9.3 11.3 13.4 15.3 17.4 6.2
Wt of Mould+base+specimen (g) 5012 5159 5256 5227 5149
W't of Mould+Base (g) 3050 3050 3050 3050 3050
Wt of Specimen (2) 1962 2109 2206 2177 2099
Bulk Density (kg/m’) 1962 2109 2206 2177 2099
Dry Density (kg/mS) 1795 1895 1945 1888 1788
Maximum Dry Density (kg/ m3)= 1935 Optimum Moisture Content (%){13.4

COMPACTION CUTVE

*
o0 /

1820

y = -8.82x%+234.37x + 377.67

Dry Density (kg/m3)

Moisturq %)

1720

6.0 8.5 11.0 13.5 18.5
TESTED BY: Ben
PREPARED BY: Austine N
~
APPROVED BY: Eng.Tom Waiharo Signature: \\
-
-~ <
- B PG
The results contained herein apply only to the particular sample(s) tested wh@Se am:ble subm sﬁib\f\?&'m serial n ris herein quoted,
and to the specific tests carried out, as detailed in this test report. No extract;a ément or : eport may be
published or used to advertise a product without the written consent of the Man@lg Diry . D. If undelivered,
please return to the address written above '; 6} Ly 3
- %
-
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mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

APEX

PROJECTS

A.S KJAMUHURI SHOWGROUND
P.O. BOX 10782-00100, NAIROBI KENYA
Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (TP 1) RUGUSU MS 2

CLIENT: EGIS CONSULTANTS LIMITED

PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS

Depth Range: N/A m Location: MS2 TP 1 Rugusu Material Site | Test Date: 23 04 2025
Sampled By: Ben Tested By:  |Ben

DRY DENSITY/ OPTIMUM MOISTURE CONTENT RELATIONSHIP

TEST METHOD : BS 1377:Part 4

MOISTURE CONTENT
Moisture Addition (%) 10 12 14 16 18 NMC (FROM SITE)
Tin No. M2
Weight of Wet Soil + Tin (g) 98.80 110.80 97.40 101.00 90.40 185.80
Weight of Tin + Dry Soil (g) 90.40 99.80 86.80 88.70 78.40 177.10
Weight of Tin(g) 15.4 16.5 17.5 17.2 16.2 16
Weight of Moistute () 8.4 11.0 10.6 12.3 12.0 8.7
Weight of Dry Soil () 75.0 83.3 69.3 71.5 62.2 161.1
Moisture Content (%) 11.2 13.2 15.3 17.2 19.3 5.4
Wt of Mould+base+specimen (g) 4700 4843 4934 4898 4812
Wt of Mould+Base (g) 3050 3050 3050 3050 3050
Wt of Specimen (g) 1650 1793 1884 1848 1762
Bulk Density (kg/m’) 1650 1793 1884 1848 1762
Dry Density (kg/m’) 1484 1584 1634 1577 1477
Maximum Dry Density (kg/ m3)= 1623 Optimum Moisture Content (%){15.3
COMPACTION CURVE
1700
*
1600 \
£ \
*

D)

£

(o))

<

2

)

o
1500 1O

- / \

e y = -8.81x% +267.47x - 407.43

Moistute (%)
1400
7.5 10.0 12.5 15.0 17.5 20.0 22.5
TESTED BY: Ben (X A Rﬂwl}lﬁ:/
PREPARED BY: Austine N GROGE 1 e,
\‘ - B iy Vv Fd
APPROVED BY: Eng.Tom Waiharo Signature: > " ¥ S S q’x <,
2 [ICENSER "
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“\-\-.'.““‘. 3
o)

-
- ..' ENGY AL -
The results contained herein apply only to the particular sample(s) tested whg8e sample Subm{SSib\hE_&’m serial nemBgr is herein quoted,
and to the specific tests carried out, as detailed in this test report. No extract=a &ment or abstraction,from'a Test*Report may be

published or used to advertise a product without the written consent of the l\fan@g Diry ECT.
please return to the address written above O I A

D. If undelivered,



mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

APEX

PROJECTS

A.S KJAMUHURI SHOWGROUND
P.O. BOX 10782-00100, NAIROBI KENYA
Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (TP 2) RUGUSU MS 2

CLIENT: EGIS CONSULTANTS LIMITED

PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS

Depth Range: N/A m Location: |MS2 TP 2 Rugusu Material Site | Test Date: 23 04 2025
Sampled By: Ben Tested By: Ben

DRY DENSITY/ OPTIMUM MOISTURE CONTENT RELATIONSHIP

TEST METHOD : BS 1377:Part 4

MOISTURE CONTENT
Moisture Addition (%) 10 12 14 16 18 NMC (FROM SITE)
Tin No. M2
Weight of Wet Soil + Tin (g) 104.80 116.50 101.30 103.80 94.30 198.70
Weight of Tin + Dry Soil (g) 96.40 105.50 90.70 91.50 82.30 190.00
Weight of Tin(g) 15.6 16.8 17.6 16.5 17.4 16
Weight of Moisture (g) 8.4 11.0 10.6 12.3 12.0 8.7
Weight of Dry Soil (g) 80.8 88.7 73.1 75.0 64.9 174.0
Moisture Content (%) 10.4 12.4 14.5 16.4 18.5 5.0
Wt of Mould+base+specimen (g) 4689 4832 4922 4887 4801
Wt of Mould+Base (g) 3050 3050 3050 3050 3050
Wt of Specimen (g) 1639 1782 1872 1837 1751
Bulk Density (kg/m”) 1639 1782 1872 1837 1751
Dry Density (kg/m) 1485 1585 1635 1578 1478
Maximum Dry Density (kg/ m’)= 1625 Optimum Moisture Content (%0)|14.5
COMPACTION CURVE
1700
.
77777 /a \
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o
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e y = -8.83x%+254.04x- 202.02

Moisture (%9
1400
7.5 10.0 12.5 15.0 20.0 22.5

TESTED BY: Ben
PREPARED BY: Austine
APPROVED BY: Eng.Tom Waiharo Signature:

The results contained herein apply only to the particular sample(s) tested wh@
and to the specific tests carried out, as detailed in this test report. No extract-alﬁ
published or used to advertise a product without the written consent of the Man@l
please return to the address written above

ris herein quoted,
eport may be
D. If undelivered,



mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

A.S KJAMUHURI SHOWGROUND

A_P EX P.O.‘ BOX 10782-00100, NAIROBI KENYA

PROJECT S Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (TP 3) RUGUSU MS 2

CLIENT: EGIS CONSULTANTS LIMITED

PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS

Depth Range: N/A m Location: |MS2 TP 3 Rugusu Material Site | Test Date: 23 04 2025
Sampled By: Ben Tested By: Ben

DRY DENSITY/ OPTIMUM MOISTURE CONTENT RELATIONSHIP

TEST METHOD : BS 1377:Part 4

MOISTURE CONTENT
Moisture Addition (%) 10 12 14 16 18 NMC (FROM SITE)
Tin No. M2
Weight of Wet Soil + Tin (g) 101.70 112.50 96.10 99.50 91.90 218.00
Weight of Tin + Dry Soil (g) 93.30 101.50 85.50 87.20 79.90 209.30
Weight of Tin(g) 17.6 17.5 15.8 15.3 17.4 16
Weight of Moisture (g) 8.4 11.0 10.6 12.3 12.0 8.7
Weight of Dry Soil (g) 75.7 84.0 69.7 71.9 62.5 193.3
Moisture Content (%) 11.1 13.1 15.2 17.1 19.2 4.5
Wt of Mould+base+specimen (g) 4717 4860 4951 4915 4830
Wt of Mould+Base (g) 3050 3050 3050 3050 3050
Wt of Specimen (g) 1667 1810 1901 1865 1780
Bulk Density (kg/m”) 1667 1810 1901 1865 1780
Dry Density (kg/m’) 1500 1600 1650 1593 1493
Maximum Dry Density (kg/ m’)= 1638 Optimum Moisture Content (%0)|15.2

COMPACTION CURVE

1700

N RR RN ot

1600 / ‘\

1500 e
y = -8.77x2 +264.34x- 353.78

Dry Density (kg/m3)

Moistyre (%9

1400

7.5 10.0 12.5 15.0 . 20.0 22.5

TESTED BY: Ben
PREPARED BY: Austine

APPROVED BY: Eng.Tom Waiharo Signature:

ris herein quoted,
eport may be
D. If undelivered,

The results contained herein apply only to the particular sample(s) tested wh@
and to the specific tests carried out, as detailed in this test report. No extract-alﬁ
published or used to advertise a product without the written consent of the Man@l
please return to the address written above -



mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

A.S KJAMUHURI SHOWGROUND

AP EX P.O. BOX 10782-00100, NAIROBI KENYA

PROJECT S Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (TP 4) RUGUSU MS 2

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
Depth Range: N/A m Location: MS2 TP 4 Rugusu Material Site [Test Date: 2304 2025
Sampled By: Ben Tested By:  |Ben
DRY DENSITY/ OPTIMUM MOISTURE CONTENT RELATIONSHIP
TEST METHOD : BS 1377:Part 4
MOISTURE CONTENT
Moisture Addition (%) 10 12 14 16 18 NMC (FROM SITE)
Tin No. M2
Weight of Wet Soil + Tin (g) 101.10 113.10 98.90 101.60 92.60 121.40
Weight of Tin + Dry Soil (g) 92.70 102.10 88.30 89.30 80.60 112.70
Weight of Tin(g) 15.6 16.8 17.6 16.5 17.4 16
Weight of Moisture (g) 8.4 11.0 10.6 12.3 12.0 8.7
Weight of Dty Soil () 77.1 85.3 70.7 72.8 63.2 96.7
Moisture Content (%) 10.9 12.9 15.0 16.9 19.0 9.0
Wt of Mould+base+specimen (g) 4680 4823 4913 4877 4791
Wt of Mould+Base () 3050 3050 3050 3050 3050
Wt of Specimen (g) 1630 1773 1863 1827 1741
Bulk Density (kg/m’) 1630 1773 1863 1827 1741
Dry Density (kg/m3) 1470 1570 1620 1563 1463
Maximum Dry Density (kg/m3)= 1609 Optimum Moisture Content (%)(15.0
COMPACTION CURVE
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1 ot M e

1600

(=2}

=

2

®

c
1500 &

>
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y=-8.82x?+262.39x- 342.38
Moisture (%)
1400
7.5 10.0 125 15.0 17.5 20.0 225
TESTED BY: Ben \ | [REMARIS:
N G ///
PREPARED BY: Austine QY HROGE p o,
) T L v, ”
APPROVED BY: Eng.Tom Waiharo Signature:%ﬁ Y 2 .,
- it . 5 :
- “J _: w . 7:\' -
The results contained herein apply only to the particular sample(s) tested wh@Se sa m serial ngn&r is herein quoted,
and to the specific tests carried out, as detailed in this test report. No extract;a &ment or abiStraction romfa estReport may be
published or used to advertise a product without the written consent of the Man@l ECT. ®ED. If undelivered,
please return to the address written above e 6} AR e A, e
- ¥ -



mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

A.S KJAMUHURI SHOWGROUND

AP EX P.O. BOX 10782-00100, NAIROBI KENYA

PROJECT S Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (TP 5) RUGUSU MS 2

CLIENT: EGIS CONSULTANTS LIMITED

PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS

Depth Range: N/A m Location: |MS2 TP 5 Rugusu Material Site | Test Date: 23 04 2025
Sampled By: Ben Tested By: Ben

DRY DENSITY/ OPTIMUM MOISTURE CONTENT RELATIONSHIP

TEST METHOD : BS 1377:Part 4

MOISTURE CONTENT
Moisture Addition (%) 10 12 14 16 18 NMC (FROM SITE)
Tin No. M2
Weight of Wet Soil + Tin (g) 99.70 111.80 97.90 100.70 91.90 198.70
Weight of Tin + Dry Soil (g) 91.30 100.80 87.30 88.40 79.90 190.00
Weight of Tin(g) 15.6 16.8 17.6 16.5 17.4 16
Weight of Moisture (g) 8.4 11.0 10.6 12.3 12.0 8.7
Weight of Dry Soil (g) 75.7 84.0 69.7 71.9 62.5 174.0
Moisture Content (%) 11.1 13.1 15.2 17.1 19.2 5.0
Wt of Mould+base+specimen (g) 4702 4845 4936 4900 4814
Wt of Mould+Base (g) 3050 3050 3050 3050 3050
Wt of Specimen (g) 1652 1795 1886 1850 1764
Bulk Density (kg/m”) 1652 1795 1886 1850 1764
Dry Density (kg/m) 1487 1587 1637 1580 1480
Maximum Dry Density (kg/ m’)= 1625 Optimum Moisture Content (%0)|15.2

COMPACTION CURVE
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o y = -8.80x%+265.29x - 374.16
Moisture (%9
1400
7.5 10.0 12.5 15.0 . 20.0 225
TESTED BY: Ben
PREPARED BY: Austine
APPROVED BY: Eng.Tom Waiharo Signature:

ris herein quoted,
eport may be
D. If undelivered,

The results contained herein apply only to the particular sample(s) tested wh@
and to the specific tests carried out, as detailed in this test report. No extract-alﬁ
published or used to advertise a product without the written consent of the Man@l
please return to the address written above -



mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

A.S KJAMUHURI SHOWGROUND

AP EX P.O. BOX 10782-00100, NAIROBI KENYA

PROJECT S Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

COMPACTION TEST RESULTS PRELIMINARY DESIGN

TRIAL PIT NO. (TP 1) RUGUSUMS 1

CLIENT: EGIS CONSULTANTS LIMITED

PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS

Depth Range: N/A Location: MS1 TP1 Rugusu |Test Date 1/10/2024
Sampled By: Ben Tested By Ben

DRY DENSITY/ OPTIMUM MOISTURE CONTENT RELATIONSHIP

TEST METHOD : BS 1377:Part 4

MOISTURE CONTENT

Moisture Addition (%) 2 4 6 8 10 NMC (FROM SITE)
Tin No. H13
Weight of Wet Soil + Tin (g) 92.5 99.8 95.1 105.8 93.2 99.0
Weight of Tin + Dry Soil (g) 83.7 89.4 81.8 89.4 78.9 89.8
Weight of Tin(g) 27.4 30.2 13.7 13.5 18.1 21.7
Weight of Moisture (g) 8.8 10.4 13.3 16.4 14.3 9.2
Weight of Dry Soil (g) 56.3 59.2 68.1 75.9 60.8 68.1
Moisture Content (%) 15.6 17.6 19.5 21.6 23.5 13.5
Wt of Mould+base+specimen (g 5956 6088 6177 6164 6095
Wt of Mould+Base (g) 4262 4262 4262 4262 4262
Wt of Specimen (g) 1694 1826 1915 1902 1833
Bulk Density (kg/m’) 1694 1826 1915 1902 1833
Dry Density (kg/m?) 1465 1553 1602 1564 1484
Maximum Dry Density (kg/n 1596 Optimum Moisture Content (%)=|19.5
COMPACTION CURVE
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Moisture (%)
1450 I
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TESTED BY: Ben \\ ﬁ}'ﬁ\MB}fif;
PREPARED BY: Austine W\ AROGE 7/,
2 T I TR - e
APPROVED BY: Eng.Tom Waiharo|Signature: & R M, N
- N AA'CE\‘_\,:_ . >
w~ & ¢ CONSULTINR » 9 -
=~ ENCINFER" 5 8=
The results contained herein apply only to the particular sample(s) tested wh@8e sample subm SSib\f\ _&'m serial ngn@r is herein quoted,
and to the specific tests carried out, as detailed in this test report. No extract;a &ment or abstraction romfa [est'_Report may be
published or used to advertise a product without the written consent of the Man@lg Diry ECT. ®ED. If undelivered,
please return to the address written above e 6} AR e A, e
., / o -~
75 Ed410 .".QQ‘ o
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mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

A.S KJAMUHURI SHOWGROUND

AP EX P.O. BOX 10782-00100, NAIROBI KENYA

PROJECT S Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (TP 2) RUGUSUMS 1

CLIENT: EGIS CONSULTANTS LIMITED

PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS

Depth Range: N/A Location: MS1 TP2 Rugusu |Test Date 1/10/2024
Sampled By: Ben Tested By Ben

DRY DENSITY/ OPTIMUM MOISTURE CONTENT RELATIONSHIP

TEST METHOD : BS 1377:Part 4

MOISTURE CONTENT

Moisture Addition (%) 4 6 8 10 12 NMC (FROM SITE)
Tin No. Mie6
Weight of Wet Soil + Tin (g) 117.6 117.3 118.2 103.2 104.8 109.7
Weight of Tin + Dry Soil (g) 106.6 104.8 102.4 90.5 88.3 102.5
Weight of Tin(g) 24.9 25.4 13.7 26.8 13.5 26.3
Weight of Moisture (g) 11.0 12.5 15.8 12.7 16.5 7.2
Weight of Dty Soil (g) 81.7 79.4 88.7 63.7 74.8 76.2
Moisture Content (%) 13.5 15.7 17.8 19.9 22.1 9.4
Wt of Mould+base+specimen (g 5359 5496 5579 5571 5504

Wt of Mould+Base (g) 3720 3720 3720 3720 3720

Wt of Specimen (o) 1639 1776 1859 1851 1784

Bulk Density (kg/m’) 1639 1776 1859 1851 1784

Dry Density (kg/m’) 1445 1534 1578 1543 1462

Maximum Dry Density (kg/n| 1572 Optimum Moisture Content (%)=|17.8

COMPACTION CURVE

*

I
I
I
I
I
I
|
I
I
I
1520 7 i
—~ I
™ |
£ I
=) |
3 |
e |
c
@ I
a I
> |
& : y-= -6.46x? +231.60x - 504.94
I
I
I
i
I
|
Moisture (%)
1420 '
10.0 125 15.0 17.5 20.0 225
TESTED BY: Ben R@M\NRNSI 1y
Ly GE +/1s
PREPARED BY: Austine O 30&10 E 1 oty
N e L "re, .
APPROVED BY: Eng.Tom Waiharo|Signature: d . N At e '\7{( ‘.
R K N LICEMSE~ "

The results contained herein apply only to the particular sample(s) tested wh@ mple submismb\hgn&m serla'l n%n&r is herein quoted,
and to the specific tests carried out, as detailed in this test report. No extract-alﬁément or i " eport may be

published or used to advertise a product without the written consent of the Man@l
please return to the address written above -

D. If undelivered,



mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

APEX

PROJECTS

A.S.KJAMUHURI SHOWGROUND
P.0O. BOX 10782-00100, NAIROBI KENYA
Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (TP 3) RUGUSUMS 1

CLIENT: EGIS CONSULTANTS LIMITED

PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS

Depth Range: N/A Location: MS2 TP3 Rugusu |Test Date 1/10/2024
Sampled By: Ben Tested By Ben

DRY DENSITY/ OPTIMUM MOISTURE CONTENT RELATIONSHIP

TEST METHOD : BS 1377:Part 4

MOISTURE CONTENT

Moisture Addition (%) 4 6 8 10 12 NMC (FROM SITE)
Tin No. M15
Weight of Wet Soil + Tin (g) 112.3 110.4 115.4 112.8 115.4 102.7
Weight of Tin + Dry Soil (g) 101.0 98.3 99.7 96.1 98.0 95.9
Weight of Tin(g) 19.8 23.4 13.6 13.5 20.1 26.3
Weight of Moisture () 11.3 12.1 15.7 16.7 17.4 6.8
Weight of Dry Soil (g) 81.2 74.9 86.1 82.6 77.9 69.6
Moisture Content (%) 13.9 16.2 18.2 20.2 22.3 9.8
Wt of Mould+base+specimen (g 5909 6056 6141 6129 6052

Wt of Mould+Base (o) 4262 4262 4262 4262 4262

Wt of Specimen (g) 1647 1794 1879 1867 1790

Bulk Density (kg/mz) 1647 1794 1879 1867 1790

Dry Density (kg/mﬁ) 1446 1544 1589 1553 1463

Maximum Dry Density (kg/n| 1583 Optimum Moisture Content (%)=(18.2

COMPACTION CURVE
I
I
I
I
I
I
| *
I
I
I
1530 :
I
I
= |
£ I
=y I
3 |
z I
= |
s |
]
a |
>~ I
S |
I y = -7.29x2 + 266.54x - 853.25
I
I
|
I
I
Moistl{re (%
1430 !
12.0 14.5 17.0 19.5 22.0
TESTED BY: Ben \WBK;S; 11,
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APPROVED BY: Eng.Tom Waiharo Signature:—e\_\a‘ goet e, "q/ /,’
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ris herein quoted,
eport may be
D. If undelivered,

The results contained herein apply only to the particular sample(s) tested wh@ mple submismb\hgn&m serla'l n
and to the specific tests carried out, as detailed in this test report. No extract-alﬁ t

published or used to advertise a product without the written consent of the Man@l
please return to the address written above
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mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

A.S KJAMUHURI SHOWGROUND

AP EX P.O. BOX 10782-00100, NAIROBI KENYA

PROJECT S Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (TP 4) RUGUSUMS 1

CLIENT: EGIS CONSULTANTS LIMITED

PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS

Depth Range: N/A Location: MS1 TP4 Rugusu |Test Date 1/10/2024
Sampled By: Ben Tested By Ben

DRY DENSITY/ OPTIMUM MOISTURE CONTENT RELATIONSHIP

TEST METHOD : BS 1377:Part 4

MOISTURE CONTENT

Moisture Addition (%) 2 4 6 8 10 NMC (FROM SITE)
Tin No. M56
Weight of Wet Soil + Tin (g) 107.1 95.7 94.9 93.2 105.8 91.5
Weight of Tin + Dry Soil (g) 92.8 84.0 81.0 79.7 86.7 81.8
Weight of Tin(g) 13.5 25.4 17.6 23.5 13.9 20.7
Weight of Moisture (g) 14.3 11.7 13.9 13.5 19.1 9.7
Weight of Dry Soil (g) 79.3 58.6 63.4 56.2 72.8 61.1
Moisture Content (%) 18.0 20.0 21.9 24.0 26.2 15.9
Wt of Mould+base+specimen (g 6141 6280 6363 6331 6251

Wt of Mould+Base (g 4262 4262 4262 4262 4262

Wt of Specimen (g) 1879 2018 2101 2069 1989

Bulk Density (kg/m") 1879 | 2018 2101 2069 1989

Dry Density (kg/m”) 1592 1682 1723 1668 1576

Maximum Dry Density (kg/ni 1713 Optimum Moisture Content (%)= |21.9

COMPACTION CURVE
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TESTED BY: Ben RFI‘MKW 11y,
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APPROVED BY: Eng.Tom Waiharo|Signature: il P i i, gt A
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The results contained herein apply only to the particular sample(s) tested wh@ mple submismb\hgn&m serla'l n%n&r is herein quoted,
and to the specific tests carried out, as detailed in this test report. No extract-alﬁément or i " eport may be

published or used to advertise a product without the written consent of the Man@l
please return to the address written above

D. If undelivered,
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mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

A.S KJAMUHURI SHOWGROUND

AP EX P.O. BOX 10782-00100, NAIROBI KENYA

PROJECTS Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (TP 5) RUGUSUMS 1

CLIENT: EGIS CONSULTANTS LIMITED

PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS

Depth Range: N/A Location: MS1 TP5 Rugusu |[Test Date 1/10/2024
Sampled By: Ben Tested By Ben

DRY DENSITY/ OPTIMUM MOISTURE CONTENT RELATIONSHIP

TEST METHOD : BS 1377:Part 4

MOISTURE CONTENT

Moisture Addition (%o) 4 6 8 10 12 NMC (FROM SITE)
Tin No. R17
Weight of Wet Soil + Tin (g) 115.5 103.3 112.3 97.2 102.5 107.6
Weight of Tin + Dry Soil (g) 102.8 91.1 97.0 85.4 88.7 99.3
Weight of Tin(g) 13.7 16.3 13.6 27.1 26.8 18.0
Weight of Moisture () 12.7 12.2 15.3 11.8 13.8 8.3
Weight of Dry Soil () 89.1 74.8 83.4 58.3 61.9 81.3
Moisture Content (%) 14.3 16.3 18.3 20.2 22.3 10.2
Wt of Mould+base+specimen (g] 6118 6258 6346 6337 6271

Wt of Mould+Base (g) 4262 4262 4262 4262 4262

Wt of Specimen (g) 1856 1996 2084 2075 2009

Bulk Density (kg/ms) 1856 1996 2084 2075 2009

Dty Density (kg/m3) 1624 1716 1761 1726 1643

Maximum Dry Density (kg/nj 1754 Optimum Moisture Content (%)= |18.3

COMPACTION CURVE
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The results contained herein apply only to the particular sample(s) tested wh@ mple submismb\hgn&m serla'l ngn@r is herein quoted,
and to the specific tests carried out, as detailed in this test report. No extract;a ément or i " t-Report may be
®ED. If undelivered,

published or used to advertise a product without the written consent of the Man@l
please return to the address written above
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mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

APEX

PROJECTS

A.S.KJAMUHURI SHOWGROUND
P.0O. BOX 10782-00100, NAIROBI KENYA
Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (TP 1) NCOROIBORO MS 2

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
MS2 TP1
: N/A ion:
Depth Range / Location Nchoroiboro Test Date 1/10/2024
Sampled By: Ben Tested By Ben

DRY DENSITY/ OPTIMUM MOISTURE CONTENT RELATIONSHIP

TEST METHOD : BS 1377:Part 4

MOISTURE CONTENT

Moisture Addition (%) 4 6 8 10 12 NMC (FROM SITE)
Tin No. R8
Weight of Wet Soil + Tin (g) 112.3 99.1 91.7 88.8 94.4 101.2
Weight of Tin + Dry Soil (g) 102.7 89.3 82.3 78.8 81.2 93.5
Weight of Tin(g) 33.4 28.7 30.2 29.5 21.8 13.7
Weight of Moisture (g) 9.6 9.8 9.4 10.0 13.2 7.7
Weight of Dry Soil (g) 69.3 60.6 52.1 49.3 59.4 79.8
Moisture Content (%) 13.9 16.2 18.0 20.3 22.2 9.6
Wt of Mould+base+specimen (g 5627 5775 5868 5855 5782

Wt of Mould+Base (g) 3722 3722 3722 3722 3722

Wt of Specimen (g) 1905 2053 2146 2133 2060

Bulk Density (kg/m’) 1905 2053 2146 2133 2060

Dry Density (kg/m’) 1673 1767 1818 1773 1685

Maximum Dry Density (kg/n| 1808 Optimum Moisture Content (%)=|18.0

1760

COMPACTION CURVE
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TESTED BY: Ben
PREPARED BY: Austine
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APPROVED BY: Eng.Tom Waiharo|Signature: 2
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The results contained herein apply only to the particular sample(s) tested wh@
and to the specific tests carried out, as detailed in this test report. No extract-alﬁ
published or used to advertise a product without the written consent of the Man@l

please return to the address written above

ris herein quoted,
eport may be
D. If undelivered,
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APEX

PROJECTS

A.S KJAMUHURI SHOWGROUND
P.O. BOX 10782-00100, NAIROBI KENYA
Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (TP 2) NCOROIBORO MS 2

CLIENT: EGIS CONSULTANTS LIMITED

PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS

Depth Range: N/A Location: MS2 TP,Z Test Date 1/10/2024
Nchoroiboro

Sampled By: Ben Tested By Ben

DRY DENSITY/ OPTIMUM MOISTURE CONTENT RELATIONSHIP

TEST METHOD : BS 1377:Part 4

MOISTURE CONTENT

Moisture Addition (%) 6 8 10 12 14 NMC (FROM SITE)
Tin No. M22
Weight of Wet Soil + Tin (g) 108.6 88.0 91.4 100.1 108.2 114.5
Weight of Tin + Dry Soil (g) 98.7 79.1 81.5 89.2 95.2 109.5
Weight of Tin(g) 19.5 17.8 20.8 29.3 31.4 29.4
Weight of Moisture (g) 9.9 8.9 9.9 10.9 13.0 5.0
Weight of Dry Soil (g) 79.2 61.3 60.7 59.9 63.8 80.1
Moisture Content (%) 12.5 14.5 16.3 18.2 20.4 6.2
Wt of Mould+base+specimen (g 5761 5900 5980 5958 5881

Wt of Mould+Base (g) 3722 3722 3722 3722 3722

Wt of Specimen (g) 2039 2178 2258 2236 2159

Bulk Density (kg/m3) 2039 2178 2258 2236 2159

Dry Density (kg/mS) 1812 1902 1941 1892 1794

Maximum Dry Density (kg/n| 1932 Optimum Moisture Content (%)=(16.3

1950 COM &DACTION CURVE
|
|
|
|
|
|
! .
|
|
I
|
|
1850 1o :
S I
[S2 |
= |
2 |
@ |
[ |
[ |
o |
> |
a |
: y|=-8.35x2+271.88x - 281.13
|
|
|
|
Moisiu re (%
1750 1
10.5 13.0 15.5 20.5
TESTED BY: Ben
PREPARED BY: Austine N
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APPROVED BY: Eng.Tom Waiharo|Signature: oY |o¥ e e
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The results contained herein apply only to the particular sample(s) tested wh@ i mple submismb\hgn&m serla'l n

and to the specific tests carried out, as detailed in this test report. No extract;a
published or used to advertise a product without the written consent of the Man@l
please return to the address written above

ris herein quoted,
eport may be
D. If undelivered,



mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

A.S KJAMUHURI SHOWGROUND

AP EX P.O. BOX 10782-00100, NAIROBI KENYA

PROJECTS Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (TP 3) NCOROIBORO MS 2

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
MS2 TP3
: N/A ion:
Depth Range / Location Nehoroiboro Test Date 1/10/2024
Sampled By: Ben Tested By Ben

DRY DENSITY/ OPTIMUM MOISTURE CONTENT RELATIONSHIP

TEST METHOD : BS 1377:Part 4

MOISTURE CONTENT

Moisture Addition (%) 6 8 10 12 14 NMC (FROM SITE)
Tin No. RS
Weight of Wet Soil + Tin (g) 113.6 108.8 106.5 102.3 106.8 110.8
Weight of Tin + Dry Soil (g) 101.7 95.7 91.4 88.5 91.2 100.6
Weight of Tin(g) 31.4 27.5 20.0 28.3 29.4 13.4
Weight of Moisture (g) 11.9 13.1 15.1 13.8 15.6 10.2
Weight of Dry Soil (g) 70.3 68.2 71.4 60.2 61.8 87.2
Moisture Content (%) 16.9 19.2 21.1 22.9 25.2 11.7
Wt of Mould+base+specimen (g 5551 5701 5793 5783 5701

Wt of Mould+Base (g) 3722 3722 3722 3722 3722

Wt of Specimen (g) 1829 1979 2071 2061 1979

Bulk Density (kg/m?) 1829 1979 2071 2061 1979

Dry Density (kg/m3) 1564 1660 1709 1677 1580

Maximum Dry Density (kg/n| 1700 Optimum Moisture Content (%)=|21.1
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TESTED BY: Ben R@qﬁ\mqs{ e
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PREPARED BY: Austine AN \3 oRO GE » ; / /)
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APPROVED BY: Eng.Tom Waiharo|Signature: \( < Iy ’fJ/ <,
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The results contained herein apply only to the particular sample(s) tested wh@ mple submismb\hgn&m serla'l n%n&r is herein quoted,
and to the specific tests carried out, as detailed in this test report. No extract-alﬁément or i " eport may be

published or used to advertise a product without the written consent of the Man@l
please return to the address written above

D. If undelivered,
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mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

APEX

PROJECTS

A.S.KJAMUHURI SHOWGROUND
P.0O. BOX 10782-00100, NAIROBI KENYA
Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (TP 4) NCOROIBORO MS 2

CLIENT: EGIS CONSULTANTS LIMITED

PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS

Depth Range: N/A Location: MS2 TP,4 Test Date 1/10/2024
Nchotoiboro

Sampled By: Ben Tested By Ben

DRY DENSITY/ OPTIMUM MOISTURE CONTENT RELATIONSHIP

TEST METHOD : BS 1377:Part 4

MOISTURE CONTENT

Moisture Addition (%o) 6 8 10 12 14 NMC (FROM SITE)
Tin No. R8
Weight of Wet Soil + Tin (g) 91.7 83.2 98.8 92.5 103.5 96.5
Weight of Tin + Dry Soil (g) 80.9 72.8 85.8 80.7 88.4 87.7
Weight of Tin(g) 19.5 20.0 25.5 31.4 29.8 13.4
Weight of Moisture (g) 10.8 10.4 13.0 11.8 15.1 8.8
Weight of Dry Soil (g) 61.4 52.8 60.3 49.3 58.6 74.3
Moisture Content (%) 17.6 19.7 21.6 23.9 25.8 11.8
Wt of Mould+base+specimen (g| 5673 5814 5901 5874 5788

Wt of Mould+Base (g) 3722 3722 3722 3722 3722

Wt of Specimen (g) 1951 2092 2179 2152 2066

Bulk Density (kg/mz) 1951 2092 2179 2152 2066

Dry Density (kg/m3) 1659 1748 1793 1736 1643

Maximum Dry Density (kg/n| 1785 Optimum Moisture Content (%)= (21.6
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TESTED BY: Ben h
PREPARED BY: Austine Ny
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APPROVED BY: Eng.Tom Waiharo|Signature: e.\ f?'
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The results contained herein apply only to the particular sample(s) tested wh@ mple submismb\hgn&m serla'l n
and to the specific tests carried out, as detailed in this test report. No extract-alﬁ

published or used to advertise a product without the written consent of the Man@l

please return to the address written above

ris herein quoted,
eport may be
D. If undelivered,



mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

APEX

PROJECTS

A.S.KJAMUHURI SHOWGROUND
P.0O. BOX 10782-00100, NAIROBI KENYA
Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (TP 5) NCOROIBORO MS 2

CLIENT: EGIS CONSULTANTS LIMITED

PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS

Depth Range: N/A Location: Ms2 TPS Test Date 1/10/2024
Nchoroiboro

Sampled By: Ben Tested By Ben

DRY DENSITY/ OPTIMUM MOISTURE CONTENT RELATIONSHIP

TEST METHOD : BS 1377:Part 4

MOISTURE CONTENT

Moisture Addition (%o) 2 4 6 8 10 NMC (FROM SITE)
Tin No. M2
Weight of Wet Soil + Tin (g) 111.5 94.7 88.5 97.5 98.3 108.9
Weight of Tin + Dry Soil (g) 101.8 85.5 77.8 86.1 83.3 100.3
Weight of Tin(g) 30.4 27.2 16.9 28.9 15.0 22.3
Weight of Moisture (g) 9.7 9.2 10.7 11.4 15.0 8.6
Weight of Dry Soil (g) 71.4 58.3 60.9 57.2 68.3 78.0
Moisture Content (%o) 13.6 15.8 17.6 19.9 22.0 11.0
Wt of Mould+base+specimen (g] 5618 5758 5840 5817 5737

Wt of Mould+Base (g) 3722 3722 3722 3722 3722

Wt of Specimen (g) 1896 2036 2118 2095 2015

Bulk Density (kg/m’) 1896 2036 2118 2095 2015

Dry Density (kg/m’) 1669 1759 1801 1747 1652

Maximum Dry Density (kg/n| 1792 Optimum Moisture Content (%)=|17.6
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TESTED BY: Ben
PREPARED BY: Austine AN
-
APPROVED BY: Eng.Tom Waiharo|Signature: e,\ E:.

The results contained herein apply only to the particular sample(s) tested wh@
and to the specific tests carried out, as detailed in this test report. No extract;a
published or used to advertise a product without the written consent of the Man@l

please return to the address written above
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mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

A.S.KJAMUHURI SHOWGROUND
P.0O. BOX 10782-00100, NAIROBI KENYA
Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

APEX

PROJECTS

CBR TEST RESULTS DETAILED DESIGN

TRIAL PIT NO. (TP 1) NKUNGAMS 1

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN LINK ROADS
Depth Range: N/A Location: MS 1 TP 1 Nkunga Material Site |Test Date 23 04 2025
Sampled By: Ben Tested By Ben
CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4
MODIFIED PROCTOR : T 180/#99, METHOD
MDD (g/cc) 1.935
OMC (%) - 11.6
Before Soaking After Soaking
Blows DD Moisture DD Moisture
(g/c) (%) (g/co) (%)
10
30 1.935 11.6
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Penetration (mm)
BI LOAD (KN) CBR(%) Swell Blow Dry Density Moisture CBR% Swell
ow
254mm | 5.08mm [ 2.54mm | 5.08mm Yo 10 (90%) 1.833 10.4 44 0.06
10 (90%) 5.85 7.69 44 39 0.06 30 (95%) 1.935 11.6 92 0.08
30 (95%) 12.25 16.18 92 81 0.08 62 (100%0) 2.037 12.2 193 0.12
62 (100%) 25.71 33.95 193 170 0.12
TESTED BY: Ben
PREPARED BY: Joy
APPROVED BY Eng. Tom Waiharo Signature:

The results contained herein apply only to the particular sample(s) tested wh@Se amjale sub

ris herein quoted,

and to the specific tests carried out, as detailed in this test report. No extract;a ément or eport may be
published or used to advertise a product without the written consent of the Manﬁgng Diry D. If undelivered,
please return to the address written above = P st
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-
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mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

A.S.KJAMUHURI SHOWGROUND
AP EX P.0O. BOX 10782-00100, NAIROBI KENYA
PROJECTS Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (TP 2) NKUNGAMS 1

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN LINK ROADS
Depth Range: N/A Location: MS 1 TP 2 Nkunga Material Site |Test Date 23 04 2025
Sampled By: Ben Tested By Ben
CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4
MODIFIED PROCTOR : T 180/#99, METHOD
MDD (g/cc) : 1.934
OMC (%) : 12.4
Before Soaking After Soaking
Blows DD Moisture DD Moisture
(g/c) ) (g/cc) (%)
10
30 1.934 124
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0 LOAD-PENETRATION CURVE
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Penetration (mm)
Bl LOAD (KN) CBR(%) Swell Blow Dry Density Moisture CBRY | Swell
ow
2.54mm [ 5.08mm 2.54mm 5.08mm % 10 (90%) 1.833 11.2 22 0.06
10 (90%) 2.95 5.80 22 29 0.06 30 (95%) 1.934 12.4 45 0.05
30 (95%) 6.05 11.89 45 60 0.05 62 (100%) 2.037 13.1 93 0.09
62 (100%) 12.39 24.38 93 122 0.09
TESTED BY: Ben
PREPARED BY: Joy
APPROVED BY Eng. Tom Waiharo Signature:
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The results contained herein apply only to the particular sample(s) tested whg8e sample subm?Ssiofwi‘n_é'rm serial ngn!&r is herein quoted,
and to the specific tests carried out, as detailed in this test report. No extract;a &ment or abstraction fromfa est-Report may be
published or used to advertise a product without the written consent of the Manﬁgng Diry ECT. ®ED. If undelivered,
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mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

APEX

PROJECTS

A.S.KJAMUHURI SHOWGROUND
P.0O. BOX 10782-00100, NAIROBI KENYA
Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (TP 3) NKUNGAMS 1

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN LINK ROADS
Depth Range: N/A Location: MS 1TP 3 Nkunga Material Site [Test Date 23 04 2025
Sampled By: Ben Tested By Ben
CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4
MODIFIED PROCTOR : T 180/#99, METHOD
MDD (g/cc) 1.945
OMC (%) 105
Before Soaking After Soaking
Blows DD Moisture DD Moisture
(g/c) () @/ )
10
30 1.945 10.5
62
a5 LOAD-PENETRATION CURVE
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Penetration (mm)
Bl LOAD (KN) CBR(%) Swell Blow Dry Density Moisture CBR% Swell
ow
2.54mm | 5.08mm [ 254mm [ 5.08mm K 10 (90%) 1.843 9.4 51 0.07
10 (90%) 6.75 9.07 51 46 0.07 30 (95%) 1.945 10.5 94 0.08
30 (95%) 12.49 16.78 94 84 0.08 62 (100%) 2.048 11.1 183 0.09
62 (100%) 24.49 32.88 183 165 0.09
TESTED BY: Ben
PREPARED BY: Joy
APPROVED BY Eng. Tom Waiharo Signature:
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The results contained herein apply only to the particular sample(s) tested whg8e sample suBm?Ssiofwi‘n_é'rm serial numBgr is herein quoted,
and to the specific tests carried out, as detailed in this test report. No extract;a &ment or abstraction fromfa est-Report may be
published or used to advertise a product without the written consent of the Manﬁgng Diry ECT. ®ED. If undelivered,
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APEX

P ROJE

A.S.KJAMUHURI SHOWGROUND
P.0O. BOX 10782-00100, NAIROBI KENYA
Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

C TS

TRIAL PIT NO. (TP 4) NKUNGAMS 1

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN LINK ROADS
Depth Range: N/A Location: MS 1 TP 4 Nkunga Material Site |Test Date 23 04 2025
Sampled By: Ben Tested By Ben
CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4
MODIFIED PROCTOR : T 180/#99, METHOD
MDD (g/cc) : 1.954
OMC (%) 122
Before Soaking After Soaking
Blows DD Moisture DD Moisture
(g/co) (%) (g/cc) (%)
10
30 1.954 122
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35 LOAD-PENETRATION CURVE
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Penetration (mm)
Bl LOAD (KN) CBR(%) Swell Blow Dry Density Moisture CBR% Swell
ow
2.54mm | 5.08mm 2.54mm 5.08mm % 10 (90%) 1.852 11.0 47 0.08
10 (90%) 6.32 8.57 47 43 0.08 30 (95%) 1.954 12.2 38 0.10
30 (95%) 11.69 15.86 88 80 0.10 62 (100%) 2.057 12.8 172 0.06
62 (100%) 2292 31.08 172 156 0.06
TESTED BY: Ben
PREPARED BY: Joy
APPROVED BY Eng. Tom Waiharo Signature:
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The results contained herein apply only to the particular sample(s) tested wh@Se ‘a‘m
and to the specific tests carried out, as detailed in this test report. No extract=a
published or used to advertise a product without the written consent of the l\zanﬁgn'g Diry
please return to the address written above .
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mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

A.S.KJAMUHURI SHOWGROUND
AP EX P.0O. BOX 10782-00100, NAIROBI KENYA
PROJECTS Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (TP 5) NKUNGAMS 1

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN LINK ROADS
Depth Range: N/A Location: MS 1 TP 5 Nkunga Material Site [Test Date 23 04 2025
Sampled By: Ben Tested By Ben
CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4
MODIFIED PROCTOR : T 180/#99, METHOD
MDD (g/c) : 1.945
OMC (%) 13.4
Before Soaking After Soaking
Blows DD Moisture DD Moisture
(g/co) (%) (g/cc) (%)
10
30 1.945 134
62
0 LOAD-PENETRATION CURVE
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Penetration (mm)
Bl LOAD (KN) CBR(%) Swell Blow Dry Density Moisture CBR% Swell
ow
2.54mm | 5.08mm [ 254mm [ 5.08mm K 10 (90%) 1.844 12.1 30 0.11
10 (90%) 4.03 8.21 30 41 0.11 30 (95%) 1.945 13.4 47 0.06
30 (95%) 6.25 12.73 47 64 0.06 62 (100%) 2.048 14.1 92 0.11
62 (100%) 12.31 25,08 92 126 0.11
TESTED BY: Ben
PREPARED BY: Joy
APPROVED BY Eng. Tom Waiharo Signature:
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The results contained herein apply only to the particular sample(s) tested whg8e sample suBm?Ssiofwi‘n_é'rm serial numBgr is herein quoted,
and to the specific tests carried out, as detailed in this test report. No extract;a &ment or abstraction fromfa est-Report may be
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APEX

PROJECTS

A.S KJAMUHURI SHOWGROUND
P.O. BOX 10782-00100, NAIROBI KENYA
Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (TP 1) RUGUSU MS 2

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN LINK ROADS
Depth Range: N/A Location: MS 2 TP 1 Rugusu Material Site |[Test Date 23 04 2025
Sampled By: Ben Tested By Ben
CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4
MODIFIED PROCTOR : T 180/#99, METHOD
MDD (g/cc) : 1.634
OMC (%) 15.3
Before Soaking After Soaking
Blows DD Moisture DD Moisture
/<) ) (/<) )
10
30 1.634 153
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25 LOAD-PENETRATION CURVE
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5 ’ == ~ e
/ _+ _--
/ Pl eomp==== r==-"
:' t" de===7="""T —
Y7 g
0
0.00 2.50 5.00 7.50
Penetration (mm)
Bl LOAD (KN) CBR(%) Swell Blow Dry Density Moisture CBR% Swell
ow
2.54mm | 5.08mm | 2.54mm [ 5.08mm % 10 (90%) 1.549 13.8 23 0.09
10 (90%) 3.03 5.52 23 28 0.09 30 (95%) 1.634 15.3 47 0.06
30 (95%) 6.25 11.37 47 57 0.06 62 (100%) 1.721 16.1 97 0.06
62 (100%) 12.99 23.65 97 119 0.06
TESTED BY: Ben
PREPARED BY: Joy
APPROVED BY Eng. Tom Waiharo Signature:
\\\mm;,,/
\\ ORO GE > //
N 93 ........ b7,
~ : 5 - Pl
o < P Ta - e
Ny Y e e e N
-~ < o CONSU e AL
-~ ENGIyE TG T -
The results contained herein apply only to the particular sample(s) tested whg8e sample suBm?Ssio\_hi‘n_érm serial n%n ris herein quoted,

and to the specific tests carried out, as detailed in this test report. No extract;a
published or used to advertise a product without the written consent of the Manﬁg
-

be
estReport may be
HE

ng Diry EC'[ D. If undelivered,
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mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

A.S.KJAMUHURI SHOWGROUND
P.0O. BOX 10782-00100, NAIROBI KENYA
Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co

APEX

PROJECTS

ke

TRIAL PIT NO. (TP 2) RUGUSU MS 2

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN LINK ROADS
Depth Range: N/A Location: MS 2 TP 2 Rugusu Material Site |Test Date 23 04 2025
Sampled By: Ben Tested By Ben
CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4
MODIFIED PROCTOR : T 180/#99, METHOD
MDD (g/cc) : 1.635
OMC (%) 14.5
Before Soaking After Soaking
Blows DD Moisture DD Moisture
(g/co) Y%) (g/cc) (%)
10
30 1.635 14.5
62
20 LOAD-PENETRATION CURVE
——=-100%
====95%
25
P! ———-00%
ll
‘l
'I
20 ’4
vl
’I
td
g 15 ,/'——-
¥ 4=
< - 3
»3 d"‘ r"
10 = < -7 =
P -
27 ed====="
4 - -
pid === -
5 / Pl ===
I PR = m———— e
rrid === —T=""
1, 4=
1y
0
0.00 2.50 5.00 7.50
Penetration (mm)
Bl LOAD (KN) CBR(%) Swell Blow Dry Density Moisture CBR% Swell
ow
2.54mm | 508mm [ 2.54mm [ 5.08mm | % 10 (90%) 1.549 13.1 24 0.08
10 (90%) 3.16 5.72 24 29 0.08 30 (95%) 1.635 14.5 49 0.11
30 (95%) 6.49 11.73 49 59 0.11 62 (100%) 1.722 15.3 101 0.08
62 (100%) 13.43 24.29 101 122 0.08
TESTED BY: Ben
PREPARED BY: Joy
APPROVED BY Eng. Tom Waiharo Signature:
\\\mm;,,/
\\ ORO GE > /,
N 93 ........ b7,
~ : 5 - Pl
e B < G M e - o, o #
- N e LILD . p
< 2 . CONSULTING ™ 2. =
-~ ENGIyE TG T -
The results contained herein apply only to the particular sample(s) tested whg8e sample suBm?Ssio\_hi‘n_érm serial namB&r is herein quoted,

and to the specific tests carried out, as detailed in this test report. No extract=a

published or used to advertise a product without the written consent of the l\zanﬁgn'g Diry
please return to the address written above . Ak

be
estReport may be
HE

D. If undelivered,



mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

A.S.KJAMUHURI SHOWGROUND
P.0O. BOX 10782-00100, NAIROBI KENYA
Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

APEX

PROJECTS

TRIAL PIT NO. (TP 3) RUGUSU MS 2

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN LINK ROADS
Depth Range: N/A Location: MS 2 TP 3 Rugusu Material Site |Test Date 23 04 2025
Sampled By: Ben Tested By Ben
CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4
MODIFIED PROCTOR : T 180/#99, METHOD
MDD (g/cc) 1.650
OMC (%) 15.2
Before Soaking After Soaking
Blows DD Moisture DD Moisture
@/c0) ) /o) )
10
30 1.650 15.2
62
25 LOAD-PENETRATION CURVE
/|
4 ====-100%
e ———-95%
7
20 L4 === 0N%
d
7
U4
P
"’
15 Pid =
—”‘
'§ 10 ’ < Pid =
- , 2
/ _-
"' —’—_---
o ===~
R P e
5 / Rad _L---"
,' 'l’ _____ __——'--"-
!, I
1, =47~
7,”
0
0.00 2.50 5.00 7.50
Penetration (mm)
Bl LOAD (KN) CBR(%) Swell Blow Dry Density Moisture CBR% Swell
ow
2.54mm | 5.08mm 2.54mm 5.08mm K 10 (90%) 1.564 13.7 25 0.06
10 (90%) 3.30 5.87 25 29 0.06 30 (95%) 1.650 15.2 50 0.08
30 (95%) 6.73 11.97 50 60 0.08 62 (100%) 1.738 16.0 100 0.09
62 (100%) 13.32 23.71 100 119 0.09
TESTED BY: Ben
PREPARED BY: Joy
APPROVED BY Eng. Tom Waiharo Signature:
\\\\\H”f///
\\ ORO GE > //
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~ : 5 - Pl
e B < G M e - o, o #
- N e LILD > -
< & 7 CONSULTING . 2. =
- ENCIEENe & -
The results contained herein apply only to the particular sample(s) tested whg8e sample suBm?Ssiofwi‘n_é'rm serial nemBEr is herein quoted,

and to the specific tests carried out, as detailed in this test report. No extract=a

published or used to advertise a product without the written consent of the l\zanﬁgn'g Diry
please return to the address written above e :

be
estReport may be
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mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

APEX

PROJECTS

A.S KJAMUHURI SHOWGROUND
P.O. BOX 10782-00100, NAIROBI KENYA
Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (TP 4) RUGUSU MS 2

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN LINK ROADS
Depth Range: N/A Location: MS 2 TP 4 Rugusu Material Site |Test Date 23 04 2025
Sampled By: Ben Tested By Ben
CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4
MODIFIED PROCTOR : T 180/499, METHOD
MDD (g/cc) 1.622
OMC (%) 14.9
Before Soaking After Soaking
Blows DD Moisture DD Moisture
g/ ) ©/co) %)
10
30 1.622 14.9
62
18 LOAD-PENETRATION CURVE
1 166%
>3 ===7=9b%
2 —=—-o%
14 Z
=
12 -7
-
10 A== =
¢ =
SR} =" =
'§ l’f "’
A ,’ rd
6 — —=
P2 -
7 e
7 it
4 1‘ P ded ==
4 — - — -
) - T
2 ':,, ——— =
LT
'I
0
0.00 2.50 5.00 7.50
Penetration (mm)
- LOAD (KN) CBR(%) Swell Blow Dry Density Moisture CBR% | Swell
ow
2.54mm | 508mm [ 2.54mm [ 5.08mm | % 10 (90%) 1537 134 16 0.06
10 (90%) 212 3.67 16 18 0.06 30 (95%) 1.622 14.9 33 0.06
30 (95%) 4.36 7.57 33 38 0.06 62 (100%) 1.708 15.6 67 0.06
62 (100%) 8.90 15.44 67 77 0.06
TESTED BY: Ben
PREPARED BY: Joy
APPROVED BY Eng. Tom Waiharo Signature:
\\\\\HH////
W\ ROGE /
\ 0 T /
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The results contained herein apply only to the particular sample(s) tested whg8e sample suBm?Ssiofwi‘n_é'rm serial numBgr is herein quoted,
and to the specific tests carried out, as detailed in this test report. No extract;a ément or ! t-Report may be
published or used to advertise a product without the written consent of the Manﬁgng Diry ®ED. If undelivered,
- .

please return to the address written above



mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

APEX

PROJECTS

A.S KJAMUHURI SHOWGROUND
P.O. BOX 10782-00100, NAIROBI KENYA
Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (TP 5) RUGUSU MS 2

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN LINK ROADS
Depth Range: N/A Location: MS 2 TP 5 Rugusu Material Site |Test Date 23 04 2025
Sampled By: Ben Tested By Ben
CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4
MODIFIED PROCTOR : T 180/#99, METHOD
MDD (g/cc) 1.637
OMC (%) 15.2
Before Soaking After Soaking
Blows DD Moisture DD Moisture
/<) ) (/<) )
10
30 1.637 15.2
62
20 LOAD-PENETRATION CURVE
=== 100%
===-95%
25 ,‘
- - oo Q ﬂfn
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20 T
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o 15 —- ===
2 =" 4
3 ”“— "”
10 7 g
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7 ___..—'
7 - - “—
5 71 pr g = —=="
v P -
/ _-’ e ==
Pid P daiuin
7,7 _t=""
’I’—
0
0.00 2.50 5.00 7.50
Penetration (mm)
Bl LOAD (KN) CBR(%) Swell Blow Dry Density Moisture CBR% Swell
ow
254mm | 5.08mm | 254mm [ 5.08mm % 10 (90%) 1.551 13.7 24 0.07
10 (90%) 3.15 6.01 24 30 0.07 30 (95%) 1.637 15.2 49 0.08
30 (95%) 6.49 12.37 49 62 0.08 62 (100%) 1.724 16.0 99 0.11
62 (100%) 13.23 25.24 99 127 0.11
TESTED BY: Ben
PREPARED BY: Joy
APPROVED BY Eng. Tom Waiharo Signature:
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The results contained herein apply only to the particular sample(s) tested whg8e sample suBm?Ssio\_hi‘n_érm serial n%n ris herein quoted,

and to the specific tests carried out, as detailed in this test report. No extract;a
published or used to advertise a product without the written consent of the Manﬁg
-
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estReport may be
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mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

A.S KJAMUHURI SHOWGROUND

AP E-X P.O. BOX 10782-00100, NAIROBI KENYA

PROJECT S Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

CBR TEST RESULTS PRELIMINARY DESIGN
TRIAL PIT NO. (TP 1) RUGUSUMS 1

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
MS1TP1
Depth Range: N/A Location: Rugusu Test Date 7/10/2024
Sampled By: Ben Tested By [Ben Date Sampled
CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4
MODIFIED PROCTOR : T 180/#99, METHOD D
MDD (g/cc) : 1.602
OMC (%) - 19.5
Before Soaking After Soaking
Blows DD Moisture DD Moisture
©/c0) ) @/ )
10
30
62 1.602 19.5
LOAD-PENETRATION CURVE
14
12
10
8
5
g
3 6 - - - —
4 -—— ===
I’ a
2 I'
rd
‘I
”
0 *
0.00 2.50 5.00 7.50
Penetration (mm)
Bl LOAD (KN) CBR(%) Swell Blow Dry density Moisture CBR% |SWELL
ow
254mm | 5.08mm | 2.54mm | 5.08mm Yo 10
10 30
3 62 1602 195 0.05
62 428 621 32 31 0.05 Patamctess at 1.522 18.6 0.04
’ ' 3 ) - ' 95% MDD : : '
TESTED BY: Ben
PREPARED BY: Austine AR L
APPROVED BY Eng. Tom Waiharo Signature: AN i nEn o
P, ’
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The results contained herein apply only to the particular sample(s) tested wh@Se 'zmjale submi

published or used to advertise a product without the written consent of the I\Tanﬁgng Dize
please return to the address written above e Ak

INEED 7 . )
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and to the specific tests carried out, as detailed in this test report. No extract;<a &ment or abStraction from:a est-Report may be
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mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

A.S KJAMUHURI SHOWGROUND
P.O. BOX 10782-00100, NAIROBI KENYA
Tel: +254 790943231, +254 722411826

APEX

PROJECTS

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (TP 2) RUGUSUMS 1

The results contained herein apply only to the particular sample(s) tested wh@Se
and to the specific tests carried out, as detailed in this test report. No extract;a
published or used to advertise a product without the written consent of the Manﬁgn
please return to the address written above

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
MS1TP2
Depth Range: N/A Location: Rugusu Test Date 7/10/2024
Sampled By: Ben Tested By [Ben Date Sampled
CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4
MODIFIED PROCTOR : T 180/#99, METHOD D
MDD (g/cc) 1.578
OMC (%) 17.8
Before Soaking After Soaking
Blows DD Moisture DD Moisture
®/<9 ) (/<) %)
10
30
62 1.578 17.8
LOAD-PENETRATION CURVE
14
12
10
8
g
E
- 6 pp——
I’ =
4 | -7
2 ==
’l
2 ”'
4"
,I
0 =
0.00 2.50 5.00 7.50
Penetration (mm)
Bl LOAD (KN) CBR(%) Swell Blow Dry density Moisture CBR% |SWELL
ow
2.54mm | 5.08mm | 2.54mm | 5.08mm % 10
10 30
30 62 1.578 17.8 29 0.10
Parameters at
2 . 5.81 2! 2 0.10 1. 16. 2 1
6 3.88 5.8 9 9 0.10 95% MDD 499 6.9 8 0.10
TESTED BY: Ben
PREPARED BY: Austine
APPROVED BY Eng. Tom Waiharo Signature:
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mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

A.S KJAMUHURI SHOWGROUND

AP E-X P.O. BOX 10782-00100, NAIROBI KENYA

PROJECT S Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (TP 3) RUGUSUMS 1

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
MS1TP3
Depth Range: N/A Location: Rugusu Test Date 7/10/2024
Sampled By: Ben Tested By |Ben Date Sampled
CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4
MODIFIED PROCTOR : T 180/#99, METHOD D
MDD (g/cc) : 1.589
OMC (%) : 182
Before Soaking After Soaking
Blows DD Moisture DD Moisture
@/ ) (/<0 )
10
30
62 1.589 18.2
LOAD-PENETRATION CURVE
14
12
10
8
g
E
= 6 ——=
4 —d==== -——=
I‘ =
‘l
L4
2 yid
td
—
rd
7
0 #
0.00 2.50 5.00 7.50
Penetration (mm)
Bl LOAD (KN) CBR(%) Swell Blow Dry density Moisture CBR% |SWELL
ow
2.54mm | 5.08mm 2.54mm 5.08mm %o 10
10 30
30 62 1.589 182 31 0.09
Parameters at
62 412 6.01 31 30 0.09 1.510 17.3 29 0.09
95% MDD
TESTED BY: Ben
PREPARED BY: Austine
APPROVED BY Eng. Tom Waiharo Signature:
IR RRREEFF,
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The results contained herein apply only to the particular sample(s) tested whg8e sample sub‘m?SSiOf‘\F‘n_@'m serial numBgr is herein quoted,
and to the specific tests carried out, as detailed in this test report. No extract;a &ment or abStraction from:a est-Report may be
published or used to advertise a product without the written consent of the Manﬁgng Dize ®ED. If undelivered,
please return to the address written above TR -
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mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

A.S KJAMUHURI SHOWGROUND

AP E-X P.O. BOX 10782-00100, NAIROBI KENYA

PROJECT S Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (TP 4) RUGUSUMS 1

CLIENT: EGIS CONSULTANTS LIMITED
PR()JECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
MS1 TP4
Depth Range: N/A Location: Rugusu Test Date 7/10/2024
Sampled By: Ben Tested By |Ben Date Sampled
CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4
MODIFIED PROCTOR : T 180/#9, METHOD D
MDD (g/cc) : 1.723
OMC (%) - 21.9
Before Soaking After Soaking
Blows DD Moisture DD Moisture
) ) @/ D)
10
30
62 1.723 21.9
LOAD-PENETRATION CURVE
14
12
10
8
g P S
B I X1
3 6 — ———
”
4 —
P rd
7
7
2 +7
L4
yid
7
0 #
0.00 2.50 5.00 7.50
Penetration (mm)
Bl LOAD (KN) CBR(%) Swell Blow Dry density Moisture CBR% |SWEILL
ow
2.54mm [ 5.08mm | 254mm | 5.08mm %o 10
10 30
30 62 1.723 219 39 011
Parameters at
62 521 7.61 39 38 0.11 1.637 20.8 37 0.10
95% MDD
TESTED BY: Ben
PREPARED BY: Austine
APPROVED BY Eng. Tom Waiharo Signature:
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g
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. ‘7, //
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The results contained herein apply only to the particular sample(s) tested wh@Se mple subm?$3|oh¢‘|6rm serla'l é‘n@r is herein quoted,

and to the specific tests carried out, as detailed in this test report. No extract;a ément or bstractlon from:a eport may be

published or used to advertise a product without the written consent of the Manﬁgn D. If undelivered,
please return to the address written above N
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mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

A.S KJAMUHURI SHOWGROUND

AP E-X P.O. BOX 10782-00100, NAIROBI KENYA

PROJECTS Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (TP 5) RUGUSUMS 1

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
MS1TP5
Depth Range: N/A Location: Rugusu Test Date 7/10/2024
Sampled By: Ben Tested By |Ben Date Sampled
CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4
MODIFIED PROCTOR : T 180/#99, METHOD D
MDD (g/cc) : 1.761
OMC (%) 18.3
Before Soaking After Soaking
Blows DD Moisture DD Moisture
@/<) ) (&/c0 %)
10
30
62 1.761 18.3
LOAD-PENETRATION CURVE
14
12
10
8 —==F =
z P
< i
3 ==—="
3 6 — Py e
"
p)
7
7
4 7
J
7
2 #
VA
7
7
"
0
0.00 250 5.00 7.50
Penetration (mm)
Bl LOAD (KN) CBR(%) Swell Blow Dry density Moisture CBR% |SWELL
ow
2.54mm | 5.08mm 2.54mm 5.08mm % 10
10 30
30 62 1.761 18.3 48 0.08
Parameters at
62 6.41 9.41 48 47 0.08 1.673 17.4 46 0.07
95% MDD
TESTED BY: Ben
PREPARED BY: Austine
APPROVED BY Eng. Tom Waiharo Signature:

\“‘ll"[if

1 - -
The results contained herein apply only to the particular sample(s) tested wh@Se mple subm?$3|oh¢‘|6rm serla'l é‘n@r is herein quoted,

and to the specific tests carried out, as detailed in this test report. No extract;a ément or bstractlon from:a eport may be
published or used to advertise a product without the written consent of the Manﬁgn D. If undelivered,
please return to the address written above N
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mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

A.S KJAMUHURI SHOWGROUND

AP E-X P.O. BOX 10782-00100, NAIROBI KENYA

PROJECT S Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (TP 1) NCHOROIBORO MS 2

CLIENT: EGIS CONSULTANTS LIMITED
PR()JECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
MS2 TP2
Depth Range: N/A Location: Nchoroiboro Test Date 7/10/2024
Sampled By: Ben Tested By |Ben Date Sampled
CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4
MODIFIED PROCTOR : T 180/#9, METHOD D
MDD (g/cc) 1.818
OMC (%) - 18.0
Before Soaking After Soaking
Blows DD Moisture DD Moisture
@/ ) @/ @)
10
30
62 1.818 18.0
LOAD-PENETRATION CURVE
14
12
10 -
8 ’r‘
B Pid
< -
F B e
S 6 ’r‘
£
"
P
7
‘l
4 o
)
7
2 ”
7
7
‘l
0
0.00 2.50 5.00 7.50
Penetration (mm)
Bl LOAD (KN) CBR(%) Swell Blow Dry density Moisture CBR% |SWELL
ow
2.54mm [ 5.08mm | 254mm | 5.08mm %o 10
10 30
30 62 1.818 180 53 0.05
Parameters at
62 7.09 1041 53 52 0.05 1.727 17.1 50 0.04
> 95% MDD
TESTED BY: Ben
PREPARED BY: Austine
APPROVED BY Eng. Tom Waiharo Signature:
——
‘y
¥ 4
g
v e
. ‘7, //
e,
P -
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The results contained herein apply only to the particular sample(s) tested wh@Se mple subm?$3|oh¢‘|6rm serla'l é‘n@r is herein quoted,

and to the specific tests carried out, as detailed in this test report. No extract;a ément or bstractlon from:a eport may be

published or used to advertise a product without the written consent of the Manﬁgn D. If undelivered,
please return to the address written above N
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X
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mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

A.S KJAMUHURI SHOWGROUND

AP E-X P.O. BOX 10782-00100, NAIROBI KENYA

PROJECT S Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (TP 2) NCHOROIBORO MS 2

CLIENT: EGIS CONSULTANTS LIMITED
PR()JECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
MS2 TP2
Depth Range: N/A Location: Nchoroiboro Test Date 7/10/2024
Sampled By: Ben Tested By |Ben Date Sampled
CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4
MODIFIED PROCTOR : T 180/#9, METHOD D
MDD (g/cc) : 1.941
OMC (%) - 16.3
Before Soaking After Soaking
Blows DD Moisture DD Moisture
) ) @/ @)
10
30
62 1.941 163
LOAD-PENETRATION CURVE
14
12
f"’
10 T
I’ —”
8 —-
: E————
B ——
] 6 % P
"
J
4 2
7
"
—
2 7h
7
7
0 i
0.00 2.50 5.00 7.50
Penetration (mm)
Bl LOAD (KN) CBR(%) Swell Blow Dry density Moisture CBR% |SWELL
ow
2.54mm [ 5.08mm | 254mm | 5.08mm %o 10
10 30
30 62 1.941 163 57 0.04
Parameters at
62 7.61 11.21 57 56 0.04 1.844 15.5 54 0.04
> 95% MDD
TESTED BY: Ben
PREPARED BY: Austine
APPROVED BY Eng. Tom Waiharo Signature:
——
‘y
¥ 4
g
v e
. ‘7, //
e,
P -

1 - -
The results contained herein apply only to the particular sample(s) tested wh@Se mple subm?$3|oh¢‘|6rm serla'l é‘n@r is herein quoted,

and to the specific tests carried out, as detailed in this test report. No extract;a ément or bstractlon from:a eport may be

published or used to advertise a product without the written consent of the Manﬁgn D. If undelivered,
please return to the address written above N
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A.S KJAMUHURI SHOWGROUND

AP E-X P.O. BOX 10782-00100, NAIROBI KENYA

PROJECTS Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (TP 3) NCHOROIBORO MS 2

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT; GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
MS2 TP3
Depth Range: N/A Location: Nchoroiboro Test Date 7/10/2024
Sampled By: Ben Tested By |Ben Date Sampled
CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4
MODIFIED PROCTOR : T 180/#99, METHOD D
MDD (g/co) : 1.709
OMC (%) : 21.1
Before Soaking After Soaking
Blows DD Moisture DD Moisture
@/ ) /<0 %)
10
30
62 1.709 21.1
LOAD-PENETRATION CURVE
14
12
10
8
g —
E - ’——
= 6 ’ﬂ =
4 =
-
Ll
"
2 l,
rd
‘I
’I
]
0.00 2.50 5.00 7.50
Penetration (mm)
Bl LOAD (KN) CBR(%) Swell Blow Dry density Moisture CBR% |SWELL
ow
2.54mm | 5.08mm 2.54mm 5.08mm % 10
10 30
30 62 1.709 1 36 010
Parameters at
62 4.80 7.21 36 36 0.10 1.624 20.1 34 0.10
95% MDD
TESTED BY: Ben
PREPARED BY: Austine
APPROVED BY Eng. Tom Waiharo Signature:
-t W
\)
\\\ 30“1‘0 GE » /,/
\\ R e rq o
™ At e . e #
- >y -
- e . P T
The results contained herein apply only to the particular sample(s) tested wh@Se mple subm?$3|oh¢‘|6rm serla'l gn@r is herein quoted,
and to the specific tests carried out, as detailed in this test report. No extract;a ément or bstractlon from:a eport may be
published or used to advertise a product without the written consent of the Manﬁgn D. If undelivered,
please return to the address written above N
” Sy
” /;/‘t
7



mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

A.S.KJAMUHURI SHOWGROUND
P.0O. BOX 10782-00100, NAIROBI KENYA
Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

APEX

PROJECTS

TRIAL PIT NO. (TP 4) NCHOROIBORO MS 2

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
MS2 TP4
Depth Range: N/A Location: Nchoroiboro Test Date 7/10/2024
Sampled By: Ben Tested By |Ben Date Sampled
CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4
MODIFIED PROCTOR : T 180/#99, METHOD D
MDD (g/cc) : 1.793
OMC (%) 21.6
Before Soaking After Soaking
Blows DD Moisture DD Moisture
@/<) ) &/ %)
10
30
62 1.793 21.6
LOAD-PENETRATION CURVE
14
12
10
8
g
E =
- 6 P o=
4 o= oo
P
7
z"
2 4 >
2
7
7
0 #
0.00 250 5.00 7.50
Penetration (mm)
Bl LOAD (KN) CBR(%) Swell Blow Dry density Moisture CBR% |SWELL
ow
2.54mm | 5.08mm 2.54mm 5.08mm % 10
10 30
30 62 1.793 21.6 34 014
Parameters at
62 4.52 6.41 34 32 0.14 1.703 20.5 32 0.13
95% MDD
TESTED BY: Ben
PREPARED BY: Austine
APPROVED BY Eng. Tom Waiharo Signature:
b 1 1
\ B LREREFF,
\\\\30\10 GE » /,/
\\ o7 ettt v //
e < A i ~E e *
Ny g e >
- & . CON: P -
[ A Y] . - -

v ENG. Ep . v R
The results contained herein apply only to the particular sample(s) tested whg8e sample subm?ﬁloih‘q&m serial n
and to the specific tests carried out, as detailed in this test report. No extract=a

published or used to advertise a product without the written consent of the I\Tanﬁgng Dize
- +

{ gn@r is herein quoted,
¢ment or absStraction,from:a Jest-Report may be
®ED. If undelivered,
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please return to the address written above - e
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A.S KJAMUHURI SHOWGROUND

AP E-X P.O. BOX 10782-00100, NAIROBI KENYA

PROJECT S Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

TRIAL PIT NO. (TP 5) NCHOROIBORO MS 2

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS LINK ROADS
MS2 TP5
Depth Range: N/A Location: Nchoroiboro Test Date 7/10/2024
Sampled By: Ben Tested By |Ben Date Sampled
CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4
MODIFIED PROCTOR : T 180/#99, METHOD D
MDD (g/cc) : 1.801
OMC (%) 17.6
Before Soaking After Soaking
Blows DD Moisture DD Moisture
@/<) ) &/ %)
10
30
62 1.801 17.6
LOAD-PENETRATION CURVE
14
12
10
8
g
3 o
3 6 — = -
f”‘
4 =
4"'
rd
l,
2 l’
'
7
’I
72
7
0
0.00 250 5.00 7.50
Penetration (mm)
Bl LOAD (KN) CBR(%) Swell Blow Dry density Moisture CBR% |SWELL
ow
2.54mm | 5.08mm 2.54mm 5.08mm % 10
10 30
30 62 1.801 17.6 36 0.08
Parameters at
62 4.80 6.81 36 34 0.08 1.711 16.7 34 0.07
95% MDD
TESTED BY: Ben
PREPARED BY: Austine
APPROVED BY Eng. Tom Waiharo Signature:
b 1 1
\ B LREREFF,
\\\\30\10 GE » /,/
\\ o7 ettt v //
e < A i ~E e *
Ny g e >
- & . CON: P -
[ A Y] . - -

Ty EA SR e e
The results contained herein apply only to the particular sample(s) tested wh@Se 'zmjale subm?séio\_h‘i‘n@'m serial n

published or used to advertise a product without the written consent of the I\Tanﬁgng Dize
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gn@r is herein quoted,

and to the specific tests carried out, as detailed in this test report. No extract;<a ément or abtraction from:a est-Report may be
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Appendix 4: Quarry Sites Results



A.S.KJAMUHURI SHOWGROUND

AP EX P.O.. E:OX 10782-00100, NATROBI KENYA

PROJECTS Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

QUARRY SITE TEST RESULTS DETAILED DESIGN
ISIKO QUARRY- Q1

APEX APEX PROJECTS LTD SUMMARY OF AGGREGATE/SAND TEST RESULTS
P.O Box 10782, Tel 3,871985’ Nairobi. PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN LINK ROADS
Email: info@apexprojects.co.ke
Jamhuri Showground
o qs L. . . . SAMPLE: ISIKO QUARRY- Ql DATE: 1/5/2025
Specialist in Site Investigation,
Quality Control and Material Testing. | gg g110 TESTED BY: BEN
5 5
° P Grading: Percentage passing (%) SPECIFIC X =
% 9 ~ GRAVITY 72 'v = <
2 s E ) @ =) ) 0
[l 80 & = o < g el 2 R=
£ 8 25| £ x 5 RN 2 «
S g0 375 20 | 14 | 10 | 5 | 236|118 | 600 | 300 | 150 | 75 | EG| 2G| & z £ EQ & Ed
én mm | mm | mm | mm | mm | mm | mm | MIC | MIC | MIC | MIC | O < | K = /M < = O wl O (S
20mm
1 Single Size | 100 | 90.4 | 62.1 3.9 1.0 0 - 16.7 | 2.590 2.669 1.6
(14-20mm)
14mm
2 Single Size 100 | 94.8 | 320 | 2.3 0 169 | 16.6 | 2.549 2.621 1.5
(10-14mm)
10mm
3 Single Size 100 | 92.8 | 10.7 | 2.2 0 169 | 14.0 | 2.497 2.520 2.3
(6-10) MMy,
Combined O ‘C' QO GE A
4 rost 16.9 9;.9. gx 261 z,f’
SOURCE: ISIKQ Q‘UARRY ULTING | % g
...r.tx e
- =
The results contained herein apply only to the particular sample(s) tested whose sample submission form serial number is herein quoted, and to the specific tests carried out, as detailed in this test reporE_No é E -
abridgement or abstraction from a Test Report may be published or used to advertise a product without the written consent of the Managing Director, APEX PROJECTS LIMITED. If undelivered, please réjum_fo the_afid-ﬁbs'ls L'I i.? ‘:
written above ‘,P-. C-"- .‘R Q&** o
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A.S KJAMUHURI SHOWGROUND

AP EX P.O. BOX 10782-00100, NAIROBI KENYA

PROJECTS Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

ISIKO QUARRY-Q1

Particles Size Distribution
20mm

(Single Size Aggregates)

100
%4
/ // 90
/// 80
60
I £
50 @
Il :
] .
30
1 |
< 20
dIl
10
S 1 0
0.01 0.1 1 10 100
particles size(mm)
—+—min curve —®—max curve — — %passing
Particles Size Distribution
14mm
(Single Size Aggregates)
= 100
/
lfr, 90
ll o
l o
P
l 50 5
il
I 40 &
7 I 30 &
7 [ 20
10
- 0
0.01 0.1 1, . 10 100
particles size(mm)
| —+—min curve —8—max curve — —‘?-"opassmg‘
e 9,7
SO %2
4 i RS
E ™ :. ry I;w(:
-, =" L gt~ Ty o
The results contained herein apply-anFy/;;q'f e pg‘q’_gul}a jsaﬁw'ple’(s.)gtc%stsd whose sample submission form serial number is herein quoted,

published or used to advertise a produtt/v\ﬁtﬁ’gbtsltgé..\;sﬁi'se@ on\sght of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
VoM

and to the specific tests carried out,’as dreﬁ‘dg:d-in this teé_’c.réice{l%lqextract, abridgement or abstraction from a Test Report may be
please return to the address written abo /,/ \
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A.S KJAMUHURI SHOWGROUND

AP EX P.O. BOX 10782-00100, NAIROBI KENYA

PROJECTS Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

Particles Size Distribution
10mm

(Single Size Aporegates) 100

4- 90

70

) 60
Il o b
I 0 =

20

-

I/ 0
2Ty

-

0 0 1, . 10 100
particles size(mm)

—+— min curve —8— max curve — — Yopassing

\\

» -' - L " - . . . . .
The results contained herein applyﬂ'ng‘jfp e pgt;_gul:a ample s.gtc)?'st:d whose sample submission form serial number is herein quoted,
and to the specific tests carried out, as/@ 2d.in this test réi 4 Qextract, abridgement or abstraction from a Test Report may be

published or used to advertise a produtt,vw gbtlstlag,y\ﬁlﬁe@ on\sght of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
/R

please return to the address written abové/,l I W\ \\\
1
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A.S.KJAMUHURI SHOWGROUND

AP EX P.O.. E:OX 10782-00100, NATROBI KENYA

PROJECTS Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

HARIKRUSHNA CONCRETE-Q2

APEX APEX PROJECTS LTD SUMMARY OF AGGREGATE/SAND TEST RESULTS
P.O Box 10782, Tel 3871985, Nairobi. PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN LINK ROADS
Email: info@apexprojects.co.ke
Agricultural Society of Kenya (ASK), CLIENT: EGIS CONSULTANTS LIMITED JOB NO: 2025/02
Jamhuti Showground SAMPLE: HARIKRUSHNA CONCRETE-Q2 DATE: 1/5/2025
Specialist in Site Investigation,
Quality Control and Material Testing. BS 8110 TESTED BY: BEN
Y . . % 7)) H <
S % Grading: Percentage passing (%) R SPECIFIC . &5 9 <
y4 o = GRAVITY > % 5 -
< 5 € b P 5 b5 = 3
5 P £ | 2 2y | £
& g 375| 20 | 14 | 10 | 5 | 236 (118 | 600 | 300 | 150 | 75 | g% | F | x A E g | E
éo mm | mm | mm | mm | mm | mm | mm | MIC | MIC | MIC | MIC 8 < ﬁ C:Q: % § 8 ° 6 8
20mm
1 Single Size 100 | 89.1 | 52.7 | 134 | 0.7 0 - 17.7 | 2.425 2.663 1.8
(14-20mm)
14mm
2 | Single Size 100 | 90.7 | 163 | 3.0 | 0 18.0 | 18.0 | 2518 | 2622 | 1.7
(10-14mm)
10mm Single
3 Size 100 | 975 | 108 | 0.7 | 0 18.0 | - | 2485 | 2650 | 24
(6-10)
4 | Combined 18.0 a3V, | 223
test O, e e
\N\‘é '\U X ’/f
SOURCE: HARIIQ{I_;)S
=

The results contained herein apply only to the particular sample(s) tested whose sample submission form serial number is herein quoted, and to the specific tests carried out, as detailed |n"t£-|s tg%t [Epe

abridgement or abstraction from a Test Report may be published or used to advertise a product without the written consent of the Managing Director, APEX PROJECTS LIMITED. If undehvere&pleﬁ"‘grqtufn o ﬂhe'laddce sé? :
written above g" '.P {‘ o
v A 0A R Ql \\

”mml"‘
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A.S KJAMUHURI SHOWGROUND

AP EX P.O. BOX 10782-00100, NAIROBI KENYA

PROJECTS Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

HARIKRUSHNA CONCRETE-Q2

Particles Size Distribution
20mm

(Single Size Aggregates)

7 100
1A 90
/¢
.// 80
Tl o
I/ o 3
&
40
I ] £
/il "
AT !
4 10
gl 1 0
0.01 0.1 1. . 10 100
particles size(mm)
—— min curve —8— max curve — — Yopassing ‘
Particles Size Distribution
14mm
(Single Size Aggregates) . 100
/ 80
/ 70
50 »
| 50 5
w
A 0 g
| o=
) I 20
P 10
< 0
0.01 0.1 1, . 10 100
particles size(mm)
——min curve —8#— max curve — — Yopassing
/y
\ /
\\\\ “ ////
o %%
-0 1
= =
—-—mi ] XS
- L et ﬁ 5

/1o the partiquia §amp1e’(s.)§;ested whose sample submission form serial number is herein quoted,

The results contained herein apply.enly-tp t te

on\sght of the Managing Director, APEX PROJECTS LIMITED. If undelivered,

and to the specific tests carried out,’as a’éﬁ‘dé‘d-in this teét.re%@g%lqextract, abridgement or abstraction from a Test Report may be
\

published or used to advertise a produtt/v\ﬁtﬁ'gbt;tpe .\Aﬁrse@
please return to the address written abo /// * W W
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A.S KJAMUHURI SHOWGROUND

AP EX P.O. BOX 10782-00100, NAIROBI KENYA

PROJECTS Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

Particles Size Distribution
10mm
(Single Size Aggregates) 100

a0
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/ ! 20
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0 0 1, . 10 100
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The results contained herein apply.g(yj’:p e pgt;_gul:a ample s.gtc)?'st:d whose sample submission form serial number is herein quoted,
and to the specific tests carried out, as/@ "

d.in_t.hi.s_t_e’s_t.rég \ Qextract, abridgement or abstraction from a Test Report may be
published or used to advertise a produtt,vw gbtlstlag,y\ﬁlﬁe@ on\sght of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
please return to the address written abové/, I W
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A.S.KJAMUHURI SHOWGROUND

A_P EX P.0. BOX 10782-00100, NAIROBI KENYA

PROJECTS Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

KICOH QUARRY -Q3

SUMMARY OF AGGREGATE/SAND TEST RESULTS

ApEx APEX PROJECTS LTD

P.O Box 10782, Tel 3871985, Nairobi. PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN LINK ROADS
Email: info@apexprojects.co.ke
Jamhuri Showground
. . SAMPLE: KICOH QUARRY -Q3 DATE: 1/5/2025
Specialist in Site Investigation,
Quality Control and Material Testing. BS 8110 TESTED BY: BEN
8 . A 5 9 3]
3 7 Grading: Percentage passing (%) s SPECIFIC S 3 £
Z Y = 5 GRAVITY | o, z S
2 s E Q @ by = 0
s | B £ | & 2 12| ¢ | £
g £ 2 £ 5 8 g 2 «
S &8 37.5| 20 14 10 5 1236|118 | 600 | 300 | 150 75 €5 .% = ~ = g S £ <
< mm | mm | mm | mm | mm | mm | mm | MIC | MIC | MIC | MIC 8 < o é % = 8 N 6 8 A
20mm
1 Single Size | 100 | 929 | 51.7 | 10.1 | 1.3 | 0 17.6 | 2.520 | 2.657 2.0
(14-20mm)
14mm
2 Single Size 100 | 94.5 | 239 | 24 0 17.3 | 2.576 | 2.632 1.6
(10-14mm)
10mm Single
3 Size 100 | 983 | 149 | 2.1 0 17.6 | 2493 | 2.652 2.7
(6-10) ALY
Combined W oRPGE 1
4 test 176 i‘:‘\ "1}__." i '3"2-. r}q /{r 209

-, E410 <&
The results contained herein apply only to the particular sample(s) tested whose sample submission form serial number is herein quoted, and to the specific tests carried out, as detafetl:‘lfi gﬁP fest-mpost.'ﬁé%éktra\ct"
abridgement or abstraction from a Test Report may be published or used to advertise a product without the written consent of the Managing Director, APEX PROJECTS LIMITED. If undelméj.e’d, lﬁlés"‘é'fﬁi‘u}n ahe"address

written above JfI"ll"ill1'l1""l"
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A.S KJAMUHURI SHOWGROUND

AP EX P.O. BOX 10782-00100, NAIROBI KENYA

PROJECTS Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

KICOH QUARRY-Q3

Particles Size Distribution
20mm
(Single Size Aggregates)
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The results contained herein apply.enlytp the pgq_gul}a famele(s}i&est:d whose sample submission form serial number is herein quoted,

in this test.rége{lﬂ\lqextract, abridgement or abstraction from a Test Report may be

and to the specific tests carried out%d{&éﬂ'ﬁd. ____
published or used to advertise a produtt/wltﬁ'gbtb'tpg Mﬁr@e@ on\sght of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
(o | \

please return to the address written abo /,I I \ \\\
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A.S KJAMUHURI SHOWGROUND

AP EX P.O.‘ B.OX 10782-00100, NAIROBI KENYA

PROJECTS Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

Particles Size Distribution
10mm
(Single Size Aggregates)
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The results contained herein appl .enF’
u i in apply.enfytp
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and to the specific tests carried out, a5 d‘(/f‘ré “in th|s test.r % xtract abridgement or abstraction from a Test Report may be
ou

published or used to advertise a produd,wl
please return to the address written abo /, /
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onsght of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
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A.S. KJAMUHURI SHOWGROUND
P.O. BOX 10782-00100, NAIROBI KENYA
Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

APEX

PROJECTS

QUARRY SITE TEST RESULTS (RIVER SAND)

SUMMARY OF AGGREGATE/SAND TEST RESULTS

APEX APEX PROJECTS LTD |
P.O Box 10782, Tel 3871985, Nairobi.
Email: info@apexprojects.co.ke

Agricultural Society of Kenya (ASK),
Jamhuri Showground

CLIENT: EGIS CONSULTANTS LIMITED

e e s .. SAMPLE: ARCHER’S POST SITE
Specialist in Site Investigation,

PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN LINK ROADS

JOB NO: 2025/03

DATE: 1/5/2025

Quality Control and Material Testing. | gg 8110 TESTED BY: BEN
Q bS] -
° 7 Grading: Percentage passing (%) -~ SPECIFIC ° g
Z 0 L GRAVITY 5 S -
< s g ” A = | =
o %0 g A < o .2 ?
g g 300 > | 5 S - B
& 3 375 20 | 14 | 10 | 5 236 [ 148 [ 600 [ 1| 150 | 75 | 5| E | g Q| e |8 o | § | K
< mm | mm | mm | mm | mm | mm | mm MIC C MIC | MIC < o O 2 % = £ 6 a
River
1 | Sand Zone 100 | 100 | 960 | 793 | 549 | 316 | 71 | 1.4 0.2
3 Medium
Coarse
SOURCE: ARCHER’S POST SITE

-

The results contained herein apply only to the particular sample(s) tested whose sample submission form serial number is herein quoted, and to the specific tests carried out, as detailed in this test reporf:J\lq_extrg .

abridgement or abstraction from a Test Report may be published or used to advertise a product without the written consent of the Managing Director, APEX PROJECTS LIMITED. If undelivered, please returﬁto‘tﬁ’é@ddrefss <10
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A.S KJAMUHURI SHOWGROUND

AP EX P.O. BOX 10782-00100, NAIROBI KENYA

PROJECTS Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

ARCHER’S POST RIVER SAND SAMPLE

Particles Size Distribution
River Sand
(Grading Zone 3 - Medium Coarse)
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The results contained herein apply.g(yj”p e pgt;_gul:a fample’ @st_gd whose sample submission form serial number is herein quoted,
and to the specific tests carried out, a;&é%d 3d.in this test.repags Qextract, abridgement or abstraction from a Test Report may be

published or used to advertise a produtt,vw gbtb"tiﬁg |6é@ onsght of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
please return to the address written abové/,l 5 \\\\
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A.S.KJAMUHURI SHOWGROUND

APEX P.0. BOX 10782-00100, NAIROBI KENYA

PROJECTS Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

QUARRY SITE TEST RESULTS PRELIMINARY DESIGN
ISICO QUARRY Q1

APEX PROJECTS LTD SUMMARY OF AGGREGATE/SAND TEST RESULTS

P.O Box 10782, Tel 3871985 Nairobi. PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN LINK ROADS
Email: info@apexprojects.co.ke

Agticultural Society of Kenya (ASK), Jamhuri CLIENT: EGIS CONSULTANTS LIMITED JOB NO: 2024/03
Showground

Specialist in Site Investigation, SAMPLE: ISICO QUARRY -Q1 DATE: 31/10/2024

Quality Control and Material Testing. BS 8110 TESTED BY: BEN

Grading: Percentage passing (%) SPECIFIC
GRAVITY

150 | 75
37.5 | 20 14 10 5 236 | 1.18 | 600 300 MI | MI

mm | mm | mm | mm | mm | mm | mm | MIC | MIC C

Sample No
Aggregate Size
mm

A.CV
Flakiness Index
0.D
S.S.D
APP
Water ABS %
S.S.S %
L.A. A%
PI on L.A A fines
Silt Test %

20mm
1 Single Size | 100 | 88.5 | 55.6 | 2.5 0.8 169 | 20.8 | 2.598 | 2.627 | 2.675

Aggregate

—
—
o
o
—
=)

14mm
2 Single Size 100 | 99.1 | 28.7 1.1 17.2 | 21.3 | 2.544 | 2,572 | 2.617 | 1.097 | 1.6 | 19.5 N.P

Aggregate

10 mm
3 Single Size 100 | 96.3 | 9.0 1.1 16.3 | 19.2 | 2439 | 2469 | 2.516 | 1.259 | 2.8 19.5 | N.P

Aggregate

Good | Good | Good | Bitumen Affinity

The results contained herein apply only to the particular sample(s) tested whose sample submission form serial number is herein quoted, and to the specific tests carried out, as detailed in this test report. No extract,
abridgement or abstraction from a Test Report may be published or used to advertise a product without the written consent of the Managing Director, APEX PROJECTS LIMITED. If undelivered, please return to the address
written above
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A.S.KJAMUHURI SHOWGROUND

A_P EX P.0. BOX 10782-00100, NAIROBI KENYA

PROJECTS Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

5mm
Single Size 100 89.3 | 9.7 2.578 | 2.607 | 2.654 | 1.103 | 3.4

Aggregate

Good

Rock Sand

5 | (0-6mm) 100 | 947 | 90.1 | 83.6 | 689 | 356 | 59 | 1.3 4.0
Grading

Zone 3

SOURCE: ISICO QUARRY

The results contained herein apply only to the particular sample(s) tested whose sample submission form serial number is herein quoted, and to the specific tests carried out, as detailed in this test report. No extract,
abridgement or abstraction from a Test Report may be published or used to advertise a product without the written consent of the Managing Director, APEX PROJECTS LIMITED. If undelivered, please return to the address

written above
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A.S KJAMUHURI SHOWGROUND

AP EX P.O. BOX 10782-00100, NAIROBI KENYA

PROJECTS Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

ISICO QUARRY Q1

Particles Size Distribution
20mm (Single Size Aggregates)
Source : Isiko Quarry
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Particles Size Distribution
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The results contained herein appl\?.’enp’cp the pﬁguhar%séﬁwlpk(s.)atested whose sample submission form serial number is herein quoted,
and to the specific tests carried out, a% a’eﬁdgd +in, this te‘s_t reg xtract abridgement or abstraction from a Test Report may be
published or used to advertise a produtt/wltﬁ’gut;the onsqht of the Managing Director, APEX PROJECTS LIMITED. If undelivered,

lease return to the address written above/ WP Ise@
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A.S KJAMUHURI SHOWGROUND

AP EX P.O. BOX 10782-00100, NAIROBI KENYA

PROJECTS Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

Particles Size Distribution
10mm (Single Size Aggregates)
Source: Isiko Quarry
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Particles Size Distribution
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The results contained herein applyﬁ@fﬂf e p{r}_gul}aﬁsample(s.)atestsd whose sample submission form serial number is herein quoted,

and to the specific tests carried out, a% a’éﬁﬂg:d-in_t'his t?{s_t.re%@{&quxtract, abridgement or abstraction from a Test Report may be
published or used to advertise a produtt/v\ﬁtﬁgbt;the. rse@ on\sght of the Managing Director, APEX PROJECTS LIMITED. If undelivered,

please return to the address written abo //l WP
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A.S KJAMUHURI SHOWGROUND

AP EX P.O. BOX 10782-00100, NAIROBI KENYA

PROJECTS Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

Particles Size Distribution
Rock Sand (Grading Zone 3-Medium Coarse)
Source: Isiko Quarry
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The results contained herein a Ifenp 5, e i l,a ‘sample( )“'sta.a whose sample submission form serial number is herein quoted
u pply-enlytp the partiquiapsample(skieste ple su u quoted,

and to the specific tests carried out,’as/af(/%ﬂ"d-in.t,his te‘s_t.r€§ \ Qextract, abridgement or abstraction from a Test Report may be
published or used to advertise a produtt,vw gbtb"tiﬁg |6é@ on\sght of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
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A.S. KJAMUHURI SHOWGROUND
P.O. BOX 10782-00100, NAIROBI KENYA
Tel: +254 790943231, +254 722411826
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NKUNGA QUARRY - Q2

APEX PROJECTS LTD

P.O Box 10782, Tel 3871985 Nairobi.

Email: info@apexprojects.co.ke

Agricultural Society of Kenya (ASK), Jamhuri

Showground

Specialist in Site Investigation,
Quality Control and Material Testing.

SUMMARY OF AGGREGATE/SAND TEST RESULTS

PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN LINK ROADS
CLIENT: EGIS CONSULTANTS LIMITED JOB NO: 2024/03

SAMPLE: NKUNGA QUARRY -Q2 DATE: 31/10/2024

BS 8110 TESTED BY: BEN
S Grading: Percentage passing (%) v SPECIFIC 8 2
2 @ g GRAVITY - & =
Z ) '8 B
2 s g = 0 < | s
a & g @ /A - < |2
£ g 150 | 75 v < SO I R
« an 37.5 | 20 14 10 5 2.36 | 1.18 600 300 > R b e < o 0
@ &P MI | MI s |2 | A A a, | 8 w | 3 g | H
< mm | mm | mm | mm | mm | mm | mm | MIC | MIC S < ! 75 [y s v | < — =
clcl 4| m |3 s | 4B |43 |B |3
40mm o]
1 Single Size | 97.8 | 17.3 - 1.5 22.7 | 23.3 | 2.537 | 2.565 | 2.610 | 1.095 | 1.9 | 21.6 | N.P 3
Aggregate O
14mm-5mm =
2 Graded 100 | 100 | 78.1 4.6 23.1 | 22.0 | 2.528 | 2.565 | 2.624 | 1.434 | 2.3 | 21.6 | N.P 3
Aggregate O
Rock Sand
3 Grading 100 | 98.7 | 90.3 | 79.1 | 63.0 | 45.7 | 24.2 10.5 3.8 1.4
Zone 3 \\1"“'”.'].”?1
WY ARV T s
SOURCE}NIQ}?EI.GA QUARRBY~,
S 3 CONSUTRG 2 2
- W ENGINEER % % =
—ax: i TP
=m: % X
=z . ey
The results contained herein apply only to the particular sample(s) tested whose sample submission form serial number is herein quoted, and to the specific tests carried out, as detg'ﬂe&'}rj..th]s tegt [qp?rl..f] Nb'f{xt?agf,' 5

abridgement or abstraction from a Test Report may be published or used to advertise a product without the written consent of the Managing Director, APEX PROJECTS LIMITED. If und'éh}/é'éé}‘ legse return.to 'tké@d‘d:ess

written above
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A.S KJAMUHURI SHOWGROUND

AP EX P.O. BOX 10782-00100, NAIROBI KENYA

PROJECTS Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

NKUNGA QUARRY - Q2

Particles Size Distribution
40mm (Single Size Aggregates)

Source : Ngunga Quarry
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Particles Size Distribution
14mm to 5mm (Graded Aggregates)
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The results contained herein appl\?.’enp’cp the pﬁguhar%séﬁwlpk(s.)atested whose sample submission form serial number is herein quoted,
and to the specific tests carried out, a% a’eﬁdgd +in, this te‘s_t reg xtract abridgement or abstraction from a Test Report may be
published or used to advertise a produtt/wltﬁ’gut;the onsqht of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
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AP EX P.O. BOX 10782-00100, NAIROBI KENYA
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Particles Size Distribution
Rock Sand (Grading Zone 3-Medium Coarse)
Source: Ngunga Quarry
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The results contained herein apply.en% e pgtj_gul:a ample s.gtest_sd whose sample submission form serial number is herein quoted,

and to the specific tests carried out%@ﬂ"d-in.this te’s_t.rég \ Qextract, abridgement or abstraction from a Test Report may be
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Appendix 5: Water Results



APEX

APEX PROJECTS LTD

P O Box 10782 — 00100 GPO NAIROBI
Phone 3861614 Fax +254-20-3865 048, Mobile 0722-411 826
info@apexproijects.co.ke, waiharo90@gmail.com

Apex Court, ASK Showground, Ngong’ Road

PHYSICAL/CHEMICAL WATER ANALYSIS REPORT

DATE: 8/11/2024

PROJECT NAME: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS
LINK ROADS

CLIENT NAME: EGIS CONSULTANTS LIMITED

SOURCE: Kanyuru/Mwiteria Village (River) Meru

WHO KEBS 3rd EDITION

PARAMETERS UNIT RESULTS STANDARDS (2007)
pH pH scale 6.90 6.5-8.5 6.5-8.5
Colour Hazen ND Max 15 <15
Turbidity N.T.U. ND Max 5 <5.0 NTU
Alkalinity mg/L CaCO; 56 Max 500 <500
Conductivity (25°C) uS/cm 157.68 Max 2500 <2000
Iron mg/L Fe 0.07 Max 0.3 <0.3
Calcium mg/L CO3 8 Max 100 <150
Magnesium mg/L MgCO; 1.95 Max 100 <100
Total hardness mg/L CaCO; 28 Max 500 <300
Chloride mg/L Cl- 12.996 Max 250 <250
Fluoride mg/L F- 0.70 Max 1.5 <1.5
Nitrate mg/L NOy 242 <0.3 <0.5
Sulphate mg/L SO42 1.9 Max 450 <400
Manganese mg/L Mn 0.001 Max<0.1 <0.5
Total dissolved solids mg/L Tons 97.76 Max 1500 <1000
Carbon dioxide mg/L CO, 21.12 Max NS N/S
Ammonia mg/L NH; 0.048 Max<0.5 <0.5

ND: Not Detected

These test results are reported as delivered and all details given therein on the source of the said

water are as indicated at the submission of the same to our laboratory.

Yours Faithfully,  ~ ‘; p

S
Eng. Tom Walhar%@’g: CE ,
Managing Director, 7 * E. ¥

-;";. 'f‘ E41 0 r-";an.
APEX PROJECTS LI !*-..... - o Page 1 of 2
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APEX

APEX PROJECTS LTD

P O Box 10782 — 00100 GPO NAIROBI
Phone 3861614 Fax +254-20-3865 048, Mobile 0722-411 826
info@apexproijects.co.ke, waiharo90@gmail.com

Apex Court, ASK Showground, Ngong’ Road

PHYSICAL/CHEMICAL WATER ANALYSIS REPORT

DATE: 8/11/2024
PROJECT NAME: GEOTECHNICAL INVESTIGATIONS FOR THE MERU BYPASS
LINK ROADS

CLIENT NAME: EGIS CONSULTANTS LIMITED

SOURCE: Kathita (River) Meru

WHO KEBS 3rd EDITION

PARAMETERS UNIT RESULTS STANDARDS (2007)
pH pH scale 7.17 6.5-8.5 6.5-8.5
Colour Hazen ND Max 15 <15
Turbidity N.T.U. ND Max 5 <5.0 NTU
Alkalinity mg/L CaCO; 48 Max 500 <500
Conductivity (25°C) uS/cm 119.55 Max 2500 <2000
Iron mg/L Fe 0.09 Max 0.3 <0.3
Calcium mg/L CO; ND Max 100 <150
Magnesium mg/L MgCOs3 ND Max 100 <100
Total hardness mg/L CaCO;3 ND Max 500 <300
Chloride mg/L Cl- 7.998 Max 250 <250
Fluoride mg/L F- 1.00 Max 1.5 <1.5
Nitrate mg/L NOy 0.44 <0.3 <0.5
Sulphate mg/L SO42 0.35 Max 450 <400
Manganese mg/L Mn 0.003 Max<0.1 <0.5
Total dissolved solids mg/L Ions 74.12 Max 1500 <1000
Carbon dioxide mg/L CO, 19.36 Max NS N/S
Ammonia mg/L NH; 0.036 Max<0.5 <0.5

ND: Not Detected

These test results are reported as delivered and all details given therein on the source of the said

water are as indicated at the submission of the same to our laboratory.

L
-

For and on behalf of, A‘p’éx .E.‘gqyects lrErtﬂ;
Yours Falthfully,.\\ o b, Py {3
-:'.a? “eBICENSED . % 2

Vi g

Eng. Tom Wain% Reg. C:

X
Managing D1re.ct01’ (, =
........ S Al -

*" Ed41p . o
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Appendix 6: Trial Pits Geological Logs



A.S.K JAMUHURI SHOWGROUND
AP EX P.O. BOX 10782-00100, NAIROBI KENYA
PROJECTS Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

GEOLOGICAL L.OGS

D1

GEOTECHNICAL INVESTIGATION FOR

SAMPLE ID: THE MERU TOWN ROADS DD1 SITE PHOTO

CO-ORDINATES 0.06712 , 37.62919 4
0 J
DFEP;F LEGEND | THICKNESS (m) SAMPLE DESCRIPTION e A
m oA
0 £/ oy g P
. . . . / ﬁ(,{" /".'l:~ v
Reddish Brown soil with vegetational PR o
0.1 roots —-
0.1
0.3
Red Coffee Loamy Soil
05 0.9
0.8
1.0
DD 2
GEOTECHNICAL INVESTIGATION
SAMPLE ID: DD 2 SITE PHOTO
FOR THE MERU TOWN ROADS
CO-ORDINATES 0.07390 , 37.63615
DEPTH
(m) LEGEND| THICKNESS (m) SAMPLE DESCRIPTION
'm
0
Dark brown loamy soil with
0.2 vegetational roots
0.2
0.5
0.8 Reddish brown loamy soil,
0.6 ' moist
0.8
1.0

The results contained herein apply only to the particular sample(s) tested whose sample submission form serial number is herein quoted,
and to the specific tests carried out, as detailed in this test report. No extract, abridgement or abstraction from a Test Report may be
published or used to advertise a product without the written consent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
please return to the address written above
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A.S. KJAMUHURI SHOWGROUND
AP EX P.0. BOX 10782-00100, NAIROBI KENYA
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Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

DD3
GEOTECHNICAL INVESTIGATION
SAMPLE ID: FOR THE MERU TOWN ROADS DD 3 SITE PHOTO
CO-ORDINATES 0.08091, 37.65073
DEPTH
(m) LEGEND| THICKNESS (m) SAMPLE DESCRIPTION
'm
0
020 0.2 Reddish brown loamy soil with
vegetational roots
0.50
Dark brown loamy soil
0.8
0.8
1.0
DD 4

GEOTECHNICAL INVESTIGATION FOR
AMPLE ID: DD ITE PHOT:
S E THE MERU TOWN ROADS 4 SITE oTo

CO-ORDINATES 0.07377 , 37.66817
DEPTH
(m) LEGEND | THICKNESS (m) SAMPLE DESCRIPTION
m)
0
Reddish brown loamy soil with
03 0.3 vegetational roots
e
u ..
0.6 [« o Dark brown loamy soil with traces
e 0.8 of weathered tuff
. E:E
0.8 |
o .
|
11 [

The results contained herein apply only to the particular sample(s) tested whose sample submission form serial number is herein quoted,
and to the specific tests carried out, as detailed in this test report. No extract, abridgement or abstraction from a Test Report may be
published or used to advertise a product without the written consent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
please return to the address written above
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PROJECTS

A.S.KJAMUHURI SHOWGROUND
P.O. BOX 10782-00100, NATROBI KENYA

Tel: +254 790943231, +254 722411826

Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

DD 5
SAMPLE ID: GEOTECHNICAL INVESTIGATION DD 5 SITE PHOTO
FOR THE MERU TOWN ROADS
CO-ORDINATES 0.05989 , 37.63979
DEPTH
(m) LEGEND| THICKNESS (m) SAMPLE DESCRIPTION
'm
0
0.1 Dark brown clayey soil
0.10
0.1 Blackish backfill material
0.2
0.5 Reddish brown soil with weathered
0.8 tuff
0.8
1.1
DD 6
SAMPLE ID: GEOTECHNICAL INVESTIGATION DD 6 SITE PHOTO
) FOR THE MERU TOWN ROADS
CO-ORDINATES 0.06377 , 37.63550
DEPTH
(m) LEGEND|THICKNESS (m) SAMPLE DESCRIPTION
'm)
0
01 Reddish brown soil with
0.10 ' vegetational roots
0.2
0.8 Reddish brown loamy soil
0.5
0.7
0.9

The results contained herein apply only to the particular sample(s) tested whose sample submission form serial number is herein quoted,
and to the specific tests carried out, as detailed in this test report. No extract, abridgement or abstraction from a Test Report may be
published or used to advertise a product without the written consent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
please return to the address written above
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A.S. KJAMUHURI SHOWGROUND
AP EX P.0. BOX 10782-00100, NAIROBI KENYA
PROJECTS Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

DD 7
SAMPLE ID: GEOTECHNICAL INVESTIGATION FOR DD 7 SITE PHOTO
THE MERU TOWN ROADS
CO-ORDINATES 0.06739 , 37.63713
D H
E(PT LEGEND | THICKNESS (m) SAMPLE DESCRIPTION
m
0
R 0.1 Dark grey gravelly soil
0.10 = 2
0.30 S e = Dark brown gravelly material
2 0.4
050 |
0.80 0.5 Dark brown rock
1.00
DD 8
SAMPLE ID: GEOTECHNICAL INVESTIGATION DD 8 SITE PHOTO
FOR THE MERU TOWN ROADS
CO-ORDINATES 0.06647 , 37.64112
DEPTH
(m) LEGEND| THICKNESS (m) SAMPLE DESCRIPTION
'm)
0
02 Reddish brown loamy soil with Fie
0.20 ’ vegetational roots
0.30
0.3 Dark brown gravelly material
0.50
0.70 0.4 Dark brown rock
0.90

The results contained herein apply only to the particular sample(s) tested whose sample submission form serial number is herein quoted,
and to the specific tests carried out, as detailed in this test report. No extract, abridgement or abstraction from a Test Report may be
published or used to advertise a product without the written consent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
please return to the address written above


mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

A.S.KJAMUHURI SHOWGROUND
APEX
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DD 9
SAMPLE ID: GEOTECHNICAL INVESTIGATION DD 9 SITE PHOTO
FOR THE MERU TOWN ROADS
CO-ORDINATES 0.07331, 37.64541
DEPTH
(m) LEGEND|THICKNESS (m) SAMPLE DESCRIPTION
m
0
02 Reddish brown loamy soil with
’ vegetational roots
0.2
0.50
Dark brown loamy soil
0.9
0.80
1.1
DD 10
GEOTECHNICAL INVESTIGATION FOR
SAMPLE ID: THE MERU TOWN ROADS DD 10 SITE PHOTO
CO-ORDINATES 0.07651 , 37.64825
D H
E(P’f LEGEND | THICKNESS (m) SAMPLE DESCRIPTION
m
0
0.2 Dark brown loamy soil with vegetational
' roots
0.2
0.50
0.8 Dark brown loamy soil, moist
0.80
1.0

The results contained herein apply only to the particular sample(s) tested whose sample submission form serial number is herein quoted,
and to the specific tests carried out, as detailed in this test report. No extract, abridgement or abstraction from a Test Report may be

published or used to advertise a product without the written consent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
please return to the address written above
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DD11
GEOTECHNICAL INVESTIGATION
SAMPLE ID: FOR THE MERU TOWN ROADS DD 11 SITE PHOTO
CO-ORDINATES 0.07477 , 37.64425
DEPTH
(m) LEGEND| THICKNESS (m) SAMPLE DESCRIPTION
m
0
0.3 Dark brown loamy soil with vegetational
’ roots
0.3
0.2 Light brown boulders
0.50
0.80 0.9 Datk brown loamy soil, moist
1.1
DD 12
GEOTECHNICAL INVESTIGATION
D: DD H
SAMPLE I FOR THE MERU TOWN ROADS 12 SITE PHOTO
CO-ORDINATES 0.05109 , 37.65269
DEPTH
(m) LEGEND|THICKNESS (m) SAMPLE DESCRIPTION
m
0
02 Light grey boulders (backfill)
0.2

0.50

Datk brown loamy soil, moist
0.75

0.70

0.95

The results contained herein apply only to the particular sample(s) tested whose sample submission form serial number is herein quoted,
and to the specific tests carried out, as detailed in this test report. No extract, abridgement or abstraction from a Test Report may be

published or used to advertise a product without the written consent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
please return to the address written above


mailto:apexprojectslab@gmail.com
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DD 13
GEOTECHNICAL INVESTIGATION FOR
SAMPLE ID: THE MERU TOWN ROADS DD 13 SITE PHOTO
CO-ORDINATES 0.05034 , 37.66363
DEPTH
(m) LEGEND | THICKNESS (m) SAMPLE DESCRIPTION
m
0
03 Dark brown loamy soil with vegetational
' roots
0.3
0.1 .
0.40 Dark grey clayey soil
0.6 Reddish brown loamy soil
0.70 ’
1.0
DD 14
GEOTECHNICAL INVESTIGATION
AMPLE ID: DD 1 I PHOT
S B FOR THE MERU TOWN ROADS 4 SITE oTo
CO-ORDINATES 0.02573 , 37.66733
DEPTH
(m) THICKNESS (m) SAMPLE DESCRIPTION
m
0
03 Yellowish boulders (backfill)
0.3
0.50
0.8 Reddish brown loamy soil
0.80
1.10

The results contained herein apply only to the particular sample(s) tested whose sample submission form serial number is herein quoted,
and to the specific tests carried out, as detailed in this test report. No extract, abridgement or abstraction from a Test Report may be

published or used to advertise a product without the written consent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
please return to the address written above


mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke
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DD 15
SAMPLE ID: GEOTECHNICAL INVESTIGATION DD 15 SITE PHOTO
FOR THE MERU TOWN ROADS
CO-ORDINATES 0.02457 , 37.67335
DEPTH
( LEGEND|THICKNESS (m) SAMPLE DESCRIPTION
m)
0
0.1 Yellowish backfill material
0.10
0.50
0.9 Dark brown loamy soil, moist
0.80
1.0
DD 16
GEOTECHNICAL INVESTIGATION FOR
PLE ID: DD 1 I PHOT
SAMPLE THE MERU TOWN ROADS 6 SITE oTO
CO-ORDINATES 0.02394 , 37.68101
DEPTH
(m) LEGEND | THICKNESS (m) SAMPLE DESCRIPTION
0
0.1 Dark brown loamy soil with vegetational
0.10 roots
0.50
Reddish brown soil with traces of
0.9 weathered tuff
0.80
1.0

The results contained herein apply only to the particular sample(s) tested whose sample submission form serial number is herein quoted,
and to the specific tests carried out, as detailed in this test report. No extract, abridgement or abstraction from a Test Report may be
published or used to advertise a product without the written consent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
please return to the address written above
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DD 17
GEOTECHNICAL INVESTIGATION
SAMPLE ID: FOR THE MERU TOWN ROADS DD 17 SITE PHOTO
CO-ORDINATES 0.076362 , 37.6429
DFEPTH THICKNESS (m) SAMPLE DESCRIPTION
m
0
0.2 Dark brown loamy soil with vegetational
’ roots
0.20
0.50
0.8 Reddish brown soil, moist
0.80
1.0
DD 18
SAMPLE ID: GEOTECHNICAL INVESTIGATION DD 18 SITE PHOTO
FOR THE MERU TOWN ROADS
CO-ORDINATES 0.07057 , 37.6433
DE(PTH LEGEND| THICKNESS (m) SAMPLE DESCRIPTION
m
T
0.1 Reddish brown gravelly material
0.10
Greyish boulders
0.3
0.40
0.80 06 Dark brown loamy soil
1.0

The results contained herein apply only to the particular sample(s) tested whose sample submission form serial number is herein quoted,
and to the specific tests carried out, as detailed in this test report. No extract, abridgement or abstraction from a Test Report may be

published or used to advertise a product without the written consent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
please return to the address written above


mailto:apexprojectslab@gmail.com
mailto:info@apexprojects.co.ke

APEX

A.S.KJAMUHURI SHOWGROUND
P.0. BOX 10782-00100, NAIROBI KENYA

PROJECTS Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke
DD 19
SAMPLE ID: GEOTECHNICAL INVESTIGATION FOR

DD 19 SITE PHOTO
THE MERU TOWN ROADS

CO-ORDINATES

0.050907 , 37.6582

DEPTH
(m) LEGEND | THICKNESS (m) SAMPLE DESCRIPTION
O -------------
03 Reddish lateritic gravel
0.3
0.50
Dark brown loamy soil
0.7
0.80
1.0
DD 20
GEOTECHNICAL INVESTIGATION
SAMPLE ID: FOR THE MERU TOWN ROADS DD 20 SITE PHOTO
CO-ORDINATES 0.028882 , 37.669586
DEPTH
(m) LEGEND| THICKNESS (m) SAMPLE DESCRIPTION
'm)
0
01 Dark brown loamy soil with vegetational
0.10 ’ roots
0.50
0.9 Reddish brown loamy soil, moist
0.80
1.0

The results contained herein apply only to the particular sample(s) tested whose sample submission form serial number is herein quoted,
and to the specific tests carried out, as detailed in this test report. No extract, abridgement or abstraction from a Test Report may be

published or used to advertise a product without the written consent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
please return to the address written above
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The results contained herein apply only to the particular sample(s) tested whose sample submission form serial number is herein quoted,
and to the specific tests carried out, as detailed in this test report. No extract, abridgement or abstraction from a Test Report may be

published or used to advertise a product without the written consent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
please return to the address written above
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The results contained herein apply only to the particular sample(s) tested whose sample submission form serial number is herein quoted,
and to the specific tests carried out, as detailed in this test report. No extract, abridgement or abstraction from a Test Report may be

published or used to advertise a product without the written consent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
please return to the address written above
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Appendix 7: Boreholes Geological Logs



PROJECT: MERU NATIONAL POLYTECHNIC

CLIENT : EGIS CONSULTANTS LIMITED

ELEVATION 0.061780 TOTAL BH DEPTH (m) From OGL ]
LOCATION BH/POINT CO-ORDINATES EF)';': Friday, 2 May 2025
MERU BH 1 1600M 37.63041 10.00
BOREHOLE LOG
ZEPI‘h g a SAMPLE DEPTH a
cale =1 <
RUN | WeatheringGrade F:at(:iture 2 E § % MATERIAL DESCRIPTION
ndex z o FROM T0 K

(m) (m) (m) (m)
| 150850 (150 v - - Darkish brown soil, fine grained, stiff
i - A 1.00 1.50
- v ) ) _ o _ _
L 1597.00 150 Darkish brown soil, fine grained, stiff
= B 24
i 1.50 3.00
| 1595.50 1.50 v . - - Greyish brown basalt rock (cobbles).
I R 3.00 450
| 159400  |1.50 - - - Greyish brown basalt rock.(cobbles).
= \Y R
i 450 6.00
| 159250 1.50 v IR - - Greyish brown basalt rock.(cobbles).
i 6.00 7.50
- 159100 |;50 v ) - - Greyish brown basalt rock.(cobbles).
N R 7.50 9.00
| 1590.00 1.00 Il 350, | 100 | Greyish rock, moderately to slightly weathered, hard with high to
L 7 9.00 10.00 medium strength, fructured.

r

WWEATHERING GRADES

COHESIOMNLESS SOILS

COHESIVE SOILS

I: Fresh and Hard

1: Slightly Weathered

1ni: mMmoderately Weathered
vz Highly Weathered

Wi Completely Weathered

Relative Density N — walue

WVery Loose < A
Loose 4 — 10
rMedium Dense 10 — 20
Dense 20 — 50
wery Dense > S0

Consistency Undrained Shear Strength, kpa N —Walue

Wery Soft - A2 -2
soft 12 — 25 2 — g
Firmm 25 — 50 aq — 8
Stiff S50 - 100 8 — 16

Wery Stiff 100 — 200 165 — 32
Hard = 2000 = 3>




PROJECT: MERU NATIONAL POLYTECHNIC

CLIENT : EGIS CONSULTANTS LIMITED

ELEVATION 0.061660 TOTAL BH DEPTH (m) From OGL y
LOCATION BH/POINT CO-ORDINATES Field Thursday, 1 May 2025
MERU BH 2 1600M 37.62993 10.00 ate:
BOREHOLE LOG
Depth
Scale Fract 3 2 SAMPLE DEPTH <] S MATERIAL DESCRIPTION
RUN |WeatheringGrade|  oco'c g g IS g
Index z & FROM T0 ] ®
(m) (m) ) (m) (m)
| 1598.50 1.50 v - - Darkish brown soil, fine grained, stiff
I A 1.00 1.50
i v ) ) . I : .
[ 159700 1.50 Darkish brown soil, fine grained, stiff
L B 15
i ’ 1.50 3.00
| 159550 1.50 v . - - Greyish brown basalt rock, hard (cobbles)
i R 3.00 4.50
" Jssan0 150 . 0% | 1000 | CGreyish basalt r_ock, mode_rately to slightly weathered, hard with
B " high to medium strength, fructured.
i R 4.50 6.00
B ) ) Greyish basalt rock, moderately to slightly weathered, hard with
L 159250 |10 i 8 high to medium strength, fructured.
i R 6.00 7.50
C 1591.00 Lo " w9 | 3s0 | Greyish basalt r_ock, mode_rately to slightly weathered, hard with
— : 4 high to medium strength, fructured.
B = 7.50 8.50
| 1591.00 1.00 i es% | 6a.00 Greyish basalt r_ock, mode'rately to slightly weathered, hard with
| 5 high to medium strength, fructured.
| = 8.50 9.50
: 1590.00 1.00 I ss% | 28.0 Greyish basalt rock, moderately to slightly weathered, hard with
i 4 high to medium strength, fructured.
. 9.50 10.00
WEATHERIMNG GRADES COHESIOMNMLESS SOILS COHESIWVE SOILS
I: Fresh and Hard Relative Density ™~ — walue Consistency Undrained Shear Strength, kpa M —walue
. " Wery Loose - wery Soft - A2 —
1: slightly weathered Looen a— 10 Soft 12 — 25 2 _ a4
1z Moderately Weathered - _ Firmn 25 — 50 a — 8
v: Highly Weathered pselam oen== o oo STiff 50 - 100 s — 16
= Highly Dense 30 — S0 Wery Stiff 100 — 200 16 — 32
Wi Completely Wweathered Wery Dense = 50 Hard = 200 > 32




PROJECT: KAAGA BOYS FOOT BRIDGE

CLIENT; EGIS CONSULTANTS LIMITED

ELEVATION 0.063550 TOTAL BH DEPTH (m) From OGL )
BH TEST LOCATION BH/POINT CO-ORDINATES Field Wednesday, 30 April 2025
MERU BH3 1600M 37.65639 10.00 ate:
BOREHOLE LOG
Depth
Scale Fract 3 2 SAMPLE DEPTH <] S MATERIAL DESCRIPTION
RUN |WeatheringGrade|  oco'c g g IS g
Index z & FROM T0 ] ®
(m) (m) (m) (m)

B - NIL - i il, sti i
" 150850 150 ] Reddish soil, stiff, moist.
B 0.00 1.50
[ 1597.00
B 1.50 ) ) NIL - Reddish soil, stiff, moist.
- 19 1.50 3.00
L 1595.50
- 150 - NIL - Reddish soil, stiff, moist.
- 16 3.00 4.50
L 1594.00
- 1.50 ) - NIL - Reddish soil, stiff, moist.
B 16 450 6.00
L 1592.50
i 1.50 B B NIL - Reddish soil, fine grained, firm.
L 19 6.00 7.50
- 1591.00 150 - ) NIL - Reddish soil, fine grained, firm.
N 20 7.50 9.00
B NIL - i il fi i i
© 158950 1.00 ) 7 Reddish soil, fine grained, firm.
L 24 9.00 10.00

VWEATHERING GRADES

COHESIOMLESS SOILS

COHESIVE SOILS

Iz Fresh and Hard

1: slightly Weathered

1Hni: rMmModerately Wweathered
v Highly weathered

Wi Completely Weathered

Relative Density

N —walue

> S0

wvery Loose -
Loose 4 — 10
MMedium Dense 10 — 20
Dense 30 — 50
Wery Dense

Consistency

Undrained Shear Strength, kpa M —walue

wery Soft
Soft
Firmn
Stiff

wery Stiff
Hard

- A2
12 — 25
25 — 50
S0 - 100
100 — 200
> 200

-

2 — 4
a4 — 8
8 — 16
16 — 32
=




PROJECT: KAAGA BOYS FOOT BRIDGE

CLIENT; EGIS CONSULTANTS LIMITED
ELEVATION 0.063750 TOTAL BH DEPTH (m) From OGL )
BH TEST LOCATION BH/POINT CO-ORDINATES Field Wednesday, 30 April 2025
MERU BH4 1600M 37.65659 10.00 ate:
BOREHOLE LOG
Depth
Scale Fract 3 2 SAMPLE DEPTH <] S MATERIAL DESCRIPTION
RUN |WeatheringGrade|  oco'c g g IS g
Index z & FROM T0 ] ®
(m) (m) (m) (m)

- - NIL - i il. sti i
[ 1598.50 150 ) Reddish soil, stiff, moist.
B 0.00 1.50
[ 1597.00
L 1.50 ) ) NIL - Reddish soil, fine grained, firm.
- 18 1.50 3.00
| 1595.50
- 150 - NIL - Reddish soil, fine grained, firm.
- 17 3.00 4.50
L 1594.00
- 150 ) - NIL - Reddish soil, fine grained, firm.
B 18 450 6.00
L 1592.50
L 1.50 B B NIL - Reddish soil, fine grained, firm.
- 18 6.00 7.50
159100 |15 - ) NIL - Reddish soil, fine grained, firm.
B 1% 7.50 9.00
- NIL - i il, fi i i
[ 1589.50 1.00 ) i Reddish soil, fine grained, firm.
L 20 9.00 10.00

VWEATHERING GRADES

COHESIOMLESS SOILS

COHESIVE SOILS

Iz Fresh and Hard

1: slightly Weathered

1Hni: rMmModerately Wweathered
v Highly weathered

Wi Completely Weathered

Relative Density

N —walue

> S0

wvery Loose -
Loose 4 — 10
MMedium Dense 10 — 20
Dense 30 — 50
Wery Dense

Consistency

Undrained Shear Strength, kpa M —walue

wery Soft
Soft
Firmn
Stiff

wery Stiff
Hard

- A2
12 — 25
25 — 50
S0 - 100
100 — 200
> 200

-

2 — 4
a4 — 8
8 — 16
16 — 32
=




Appendix 8: Boreholes Soils Test Results



A.S. KJAMUHURI SHOWGROUND
APEX P.O. BOX 10782-00100, NAIROBI KENYA
PROJECTS Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

BOREHOLE SOIL SAMPLES SUMMARY SHEET

1 0
BH No. | Depth Particle Size Distribution Atterberg Limits Compaction CB;;)(I))O /) Material Description
-D
% Passing Sieve Size (mm) NMC | LL PL PI LS PM | OMC | MDD 4S :Ly Swell
oa
m 20 10 5 2 118 | 0.425 | 0.075 % % Y Y % % |kg/ m’| % %

Reddish Brown ,loose,CLLAY ,intermediate

BH 01 3.00 100.0 [ 100.0 | 100.0 | 100.0 | 98.4 | 94.1 87.0 8.1 57.1 28.5 | 28,5 | 14.0 | 2682 A .
plasticity,slightly moist

Reddish Brown ,loose,CLAY ,intermediate

BH 02 3.00 100.0 [ 100.0 | 100.0 | 100.0 | 98.0 | 95.0 88.4 7.8 57.4 | 287 | 287 | 14.2 | 2727 N .
plasticity,slightly moist

Reddish Brown ,loose,CLLAY ,intermediate

1.95 100.0 | 100.0 | 92.5 86.8 82.8 74.3 63.8 4.6 47.8 22.4 25.4 | 12.7 | 1887 S S
plasticity,slightly moist,with some tuff

Reddish Brown,loose, CLAY ,intermediate
3.45 100.0 | 73.3 62.0 56.0 52.3 48.7 45.8 10.9 46.2 20.4 25.8 12.9 | 1256 plasticity,slightly moist,with occassional
tuff

Dark Brown,loose,CLAY intermediate
plasticity,slightly moist,with some tuff

BH 03

4.95 100.0 | 95.5 89.5 83.5 77.2 68.8 63.3 4.6 47.7 21.5 26.2 12.8 | 1803

Reddish Brown ,loose,CLAY ,intermediate

1.95 100.0 | 100.0 | 100.0 | 100.0 | 98.0 | 94.0 89.2 9.0 55.3 | 28.1 27.1 | 13.0 | 2547 I .
plasticity,slightly moist.

Dark Grey,loose, CLAY ,intermediate

BH 04 3.45 100.0 | 100.0 | 100.0 | 100.0 | 98.2 92.1 86.6 19.6 48.2 24.8 234 | 11.5 | 2155 L .
plasticity,slighly moist

Reddish Brown ,loose, CLAY intermediate

4.95 100.0 | 100.0 | 100.0 | 98.3 95.9 92.9 89.4 10.1 57.4 28.4 29.0 14.1 | 2694 S .
plasticity,slightly moist.

s ALEET )y
R

1 SUMMARY OF SOIL TEST RESULTS N 0GE |-
APEX PROJECTS LIMITED PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU DATE: 29/5 @;\;\‘?m: :F b ‘s,
BYPASS LINK ROADS ) - o3 LICENSEH ™.

Specialists in Site Investigation, Quality Control and Material Testing

P.0. Box 10782-00100, Tel/Fax: 3871985 NAIROBI CLIENT:EGIS CONSULTANTS LIMITED SHEET No.ZDdx §

The results contained herein apply only to the particular sample(s) tested whose sample submission form serial number is herein quoted, and to the specific tests carried out, as detailed in this test report. No extra
abridgement or abstraction from a Test Report may be published or used to advertise a product without the written consent of the Managing Director, APEX PROJECTS LIMITED. If undelivered, please return to th
written above
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A.S KJAMUHURI SHOWGROUND
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GRADING AND ATTERBERG TEST RESULTS

BH 011.50-3.00 M

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN ROADS
BOREHOLE SAMPLES
| Depth 300 m Location: BH 01 Test Date: Monday, 19 May 2025
GRADING PARTICLE SIZE DISTRIBUTION Tested By:  Austine
TEST METHOD : BS 1377:Part 2
W. of Dry Sample 580 | [ |
&
o | Retained Z PARTICLE SIZE DISTRIBUTION
3 ‘ & 100.0 . . . e 3
%) mass = |11
2 ® = P
75 100.0 90.0
50 100.0 |
37.5 100.0 80.0
28 100.0
20 100.0
14 100.0 700
10 100.0
6.3 100.0 60.0
5 100.0 o
2.36 100.0 @ 50.0
1.18 10.2 98.2 A_‘G
0.6 15.4 95.6
0425 98 939 3 400
0.3 12.4 91.8
0.21 13.6 89.4 300
0.150 16.7 86.5
0.075 4.1 85.8 20.0
10.0
0.0 R
0.001 0.01 0.1 Particle Size (mm)1 10 100
% CLAY |% SILT % SAND % GRAVEL BOULDERS
D10 Total |Fine Medium CoarscTotal  |Fine Medium Coarse Total {Fine Medium Coarse Total Total
D30 5.9 3.8 4.4 14.2
D60 CLAY Slightly sandy
ATTERBERG LIMITS NMC ICLAY ACTIVITY (%)
LL PL PI
PENETRATION 16 18 20 22 29.5 29.5 28.9 LINEAR SHRINKAGE
M. C % 524 | 564 | 58.1 61.4 295 FROM LAB. | 14.0 |
700 CALCULATED | 13.6 l\with % passioe 0.425 sieve of.93.9
60.0 — 8 —
70 CE
_ 50.0 60
] 400 50 > cv _—
- » /
§ 30.0 T 4 = CH —CE/
s X 30 bal MV
S 200 $ - La |-
2 100 > /7. - MH
3 e =Ml
S 00 ¥ ot N —_
10 12 14 16 18 20 22 24 26 28 30 = 0 10 20 30 40 50 60 70 8 90 100
Penetration (mm) Liquid Limits (LL) %
USCS DEDUCTIONS
KEY TO LABORATORY CLASSIFICATION CRITERIA
2 2
Betw 1a B 1
sw Cy= De Greater than 4 | Cc= Dsy caween 1 and Gw Cy= D Greater than 4 | Cc= Dso ctween
Dy DypixDgo 3 Dy Dyp|xDgy and 3
SP_ Not meeting all gradation requirements for SW GP_Not meeting all gradation requirements for GW
Atterberg limits below "A" Atterberg limits below "A" Line | Above "A" Line wi
SM e N Limits plotting in shaded zone with GM E’_ ) Above "A" Line with P.I
Line or P.I. Less than 4 or P.I. Less than 4 Between 4 and 7 are
T P.L Between 4 and 7 are bordetline L . . .
Atterberg limits above "A" . Atterberg limits above "A" Line | borderline cases requiring
sC . cases requiting use of dual symbols. GC
Line or P.I. greater than 7 ; or P.I. greater than 7 use of dual symbols.
'USCS CLASSIFIED SOIL CH Cy Cc USCS POSSTBLE CLASSTFICATION
DESCRIPTION: CH
Plasticity Modulus | 2718
KEY
| CC= Coefficient of Curvature CU= Coefficient of Uniformity MC= Moisture content PL= Plastic Limit LL= TLiquid Limit
NMC = Natural Moisture Content PI= Plastic Index

N
The results contained here'@\aﬁblb only {o"tﬁe’ particular sample(s) tested whose sample submission form serial number is herein quoted,
and to the specific tesQ\ rr'e@b’u@g &eti]le vat)is test report. No extract, abridgement or abstraction from a Test Report may be
published or used to.a'dvéﬁ‘ise;a-pl’bi:lh'c’(withoﬁgv'tlhé'mritten consent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
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BH 02 1.50 - 3.00 M

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN ROADS
BOREHOLE SAMPLES
| Depth 300 m Location: BH 02 Test Date: Monday, 19 May 2025
GRADING PARTICLE SIZE DISTRIBUTION Tested By: Austine
TEST METHOD : BS 1377:Part 2
Wt. of Dry Sample 435]g [ [ [
&
o | Retained 2 PARTICLE SIZE DISTRIBUTION
I & 100.0 N - - _
22 mass(g) = ‘,AV”’
75 100.0 90.0
50 100.0
375 100.0 a0 o—"|
28 100.0
20 100.0
14 100.0 700
10 100.0
6.3 100.0 600
5 100.0 o
2.36 100.0 @ 50.0
1.18 9.6 97.8 &‘9
0.6 14.8 94.4
0425 82 925 3400
0.3 11.6 89.8
0.21 15.6 86.3 300
0.150 13.2 83.2
0.075 6.4 81.7 20.0
10.0
0.0 -
0.001 0.01 0.1 Particle Size (mm)1 10 100
% CLAY |% SILT % SAND % GRAVEL BOULDERS
D10 Total |Fine Medium Coars¢Total  iFine Medium Coarse Total |Fine Medium Coarse Total Total
D30 8.1 4.6 5.0 18.3
DGO CLAY sandy
ATTERBERG LIMITS NMC CLAY ACTIVITY (%)
LL PL PI |
PENETRATION 16 18 20 22 27.8 27.8 28.2 LINEAR SHRINKAGE
M. C% 48.6 | 524 | 56.1 58.4 27.8 FROM LAB. I 13.9 I
700 CALCULATED | 13.3 Tt v passing 0.425 s of:92.5
60.0 8 —
70 CE
s
_ 50.0 60
X 400 50 CcVv _—
£ R - CE |
3 300 = 40 —
g g " A CH MV
o 200 4
g T 5 _~a |*
2 100 z ., ol _— MH
S S [— — L\
§ 0.0 E o Sl:—%ﬁ
10 12 14 16 18 20 22 24 26 28 30 o 0 10 20 30 40 50 60 70 80 90 100
Penetration (mm) Liquid Limits (LL) %
USCS DEDUCTIONS
KEY TO LABORATORY CLASSIFICATION CRITERIA
| 2 2 y
Sw Cy= Dy Greater than 4 | Cc= D3y Between 1 and oW Cy= Dg Greater than4 | Cc= D3 Between 1
Dy DyyjxDgy 3 Dy Dyy|xDgo and 3
SP  Not meeting all gradation requirements for SW GP_Not meeting all gradation requirements for GW
Atterberg limits below "A" Atterberg limits below "A" Line e "A" Li i
SM . s Limits plotting in shaded zone with GM & Above "A" Line with P.1
Line or P.I. Less than 4 < or P.I. Less than 4 Between 4 and 7 are
- ; P.L Between 4 and 7 are borderline T R . .
Atterberg limits above "A" i Atterbetg limits above "A" Line | bordetline cases requiting
SC i © cases requiring use of dual symbols. GC b
Line or P.IL greater than 7 : or P.I greater than 7 use of dual symbols.
'USCS CLASSIFIED SOIL CH Cy Cc USCS POSSIBLE CLASSIFICATION
DESCRIPTION: CH
Plasticity Modulus | 2613
KEY
CC= Coefficient of Curvature CU= Coefficient of Uniformity MC= Moisture content PL= Plastic Limit LL= Liquid Limit
NMC = Natural Moisture Content PI= Plastic Index ]

N
The results contained here'@\aﬁbl%{ only tlo'rtﬁe' particular sample(s) tested whose sample submission form serial number is herein quoted,
and to the specific tesQ\%rr'e@b’ﬂQg geti]le va‘tjis test report. No extract, abridgement or abstraction from a Test Report may be
published or used to@'dvéﬁ‘ise;a-pl’bah'c’(withoﬁgvﬁhé'mritten consent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
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BH 031.50-1.95 M

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN ROADS
BOREHOLE SAMPLES
Depth 1.95 m Location: BH 02 Test Date: Monday, 19 May 2025
GRADING PARTICLE SIZE DISTRIBUTION Tested By:  Austine
TEST METHOD : BS 1377:Part 2
Wt. of Dry Sample 395]g [ | |
&
H Z PARTICLE SIZE DISTRIBUTION
% Retained g 1000 R R A B
5 | mass(g) N | 4T
75 100.0 90.0 1
50 100.0 /
37.5 100.0 80.0
28 100.0 P
20 100.0
14 100.0 700
10 100.0
6.3 100.0 60.0
5 100.0 o
2.36 100.0 @ 50.0
1.18 10.4 97.4 §
0.6 16.8 93.1
0425 122 90.0 400
0.3 14.9 80.3
0.21 17.6 81.8 300
0.150 12.1 78.7
0.075 6.4 77.1 200
10.0
0.0 B
0.001 0.01 0.1 Particle Size (mm)1 10 100
% CLAY % SILT % SAND % GRAVEL BOULDERS
D10 Total {Fine Medium Coarsc Total  iFine Medium Coatse Total  {Fine Medium Coarse Total Total
D30 9.1 6.9 6.9 22.9
D60 CLAY very sandy
ATTERBERG LIMITS NMC ICLAY ACTIVITY (%)
LL PL PI
PENETRATION 16 18 20 22 28.2 28.2 28.8 LINEAR SHRINKAGE
M. C % 50.1 543 | 56.8 60.1 28.2 FROM LAB. | 14.1 |
700 CALCULATED | 13.5 [wich 4 oasing 0.425 sieve of: 90.0
60.0 80
70 CE
50.0 60
® 400 50 > (aV
£ b ~_CE]
g 300 g ~ CH mMv
o x 30
S 200 § 20 - Cl | >
2 100 = % — MH
2 g 10 I — Mt
s o0 % ot N — - - - -
10 12 14 16 18 20 2 24 26 28 30 S 0 10 20 30 40 50 60 70 80 90 100
Penetration (mm) Liquid Limits (LL) %
USCS DEDUCTIONS
KEY TO LABORATORY CLASSIFICATION CRITERIA
2 2
Between 1 a Between 1
L‘"§"\"V ““““ Cy= - D“gz"““ Greater than 4 | Cc= Da erween 1 and 6w Cy= Do Greater than 4 | Cc= Da erween
Dy Dyo|xDgo 3 Dy DiyoxDgy and 3
SP  Not meeting all gradation requirements for SW GP Not meeting all gradation requirements for GW
Atterberg limits below "A" Atterberg limits below "A" Line | Above "A" Li vith P.I
SM . s Limits plotting in shaded zone with GM & bove ine with P
Line or P.I. Less than 4 or P.I. Less than 4 Between 4 and 7 are
T P.L Between 4 and 7 are bordetline T R . L
Atterberg limits above "A" . Atterberg limits above "A" Line | borderline cases requiring
sC . cases requiring use of dual symbols. GC
Line or P.I. greater than 7 ; or P.I. greater than 7 use of dual symbols.
USCS CLASSIFIED SOIL CH Cy Cc i USCS POSSIBLE CLASSIFICATION
DESCRIPTION: CH
Plasticity Modulus | 2596
KEY
CC= Coefficient of Cutvature CU= Coefficient of Uniformity MC= Moisture content PL= Plastic Limit LL= Liquid Limit
NMC = Natural Moisture Content PI= Plastic Index

N
The results contained here'@\aﬁbl%{ only tlo'rtﬁe'particular sample(s) tested whose sample submission form serial number is herein quoted,
and to the specific tesQ\}rr' &Qg geti]le va‘cpis test report. No extract, abridgement or abstraction from a Test Report may be
published or used to.a'dvéﬁ‘ise;a-pl’bah'c’(withoﬁgvﬁhé'mritten consent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
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A.S.KJAMUHURI SHOWGROUND
A_P EX P.0O. BOX 10782-00100, NAIROBI KENYA
PROJECTS Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

BH 03 3.00 — 3.45M

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN ROADS
BOREHOLE SAMPLES
Depth 3.45 m Location: BH 03 Test Date: Monday, 19 May 2025
GRADING PARTICLE SIZE DISTRIBUTION Tested By: Austine
TEST METHOD : BS 1377:Part 2
Wt. of Dry Sample 350[g [ [ [
&
o | Retained Z PARTICLE SIZE DISTRIBUTION
I o 100.0 p— - - +>— =l
5 |  mass(g) = L1
75 100.0 90.0 Wl
50 100.0
37.5 100.0 200 pd
28 100.0 4
20 100.0 700 1]
14 100.0 :
10 100.0
6.3 100.0 60.0
5 100.0 o
2.36 100.0 @ 50.0
1.18 11.5 96.7 é
0.6 17.6 91.7
0425 135 878 3400
0.3 15.9 83.3
0.21 18.4 78.0 300
0.150 13.7 74.1
0.075 5 72.4 200
10.0
0.0 S
0.001 0.01 0.1 Particle Size (mm)1 10 100
% CLAY |% SILT % SAND % GRAVEL BOULDERS
D10 Total {Fine Medium Coars¢Total  Fine Medium Coarse Total  |{Fine Medium Coarse Total Total
D30 10.8 8.4 8.3 27.6
D60 CLAY very sandy
ATTERBERG LIMITS NMC CLAY ACTIVITY (%
LL PL PI |
PENETRATION 16 18 20 22 26.4 26.4 29.0 LINEAR SHRINKAGE
M. C % 51.2 53.5 55.4 58.2 26.4 FROM LAB. I 14.5 |
700 CALCULATED | 13.6 Jyvith % bassine 0.425 sieve of: 87.8
60.0 80 —
— 70 CE
50.0 60
& 400 50 > cv — |
£ & _CE|
g 300 = 40 -
5 % T o s Mv
S 200 3 _—a L
= £ 20 A —
2 100 > e — MH
2 R Mi
S 00 2 o g : Y — . . . .
10 12 14 16 18 20 22 24 26 28 30 T o 10 20 30 40 50 60 70 8 90 100
Penetration (mm) Liquid Limits (LL) %
USCS DEDUCTIONS
KEY TO LABORATORY CLASSIFICATION CRITERIA
| 2 2
Sw Cy= | Da Greater than 4 { Cc= Dso Berween T and Gw Cy= De Greater than 4 ;| Cc= D Berween 1
Dy, Dy /xDgo 3 Dy Dy |xDgo and 3
SP  Not meeting all gradation requirements for SW GP_Not meeting all gradation requirements for GW
Atterberg limits below "A" Atterberg limits below "A" Line e "A" Line wi
SM . & Limits plotting in shaded zone with GM & Above "A" Line with P.L
Line or P.1. Less than 4 or P.I. Less than 4 Between 4 and 7 are
T P.L Between 4 and 7 are bordetline T N N L
Atterberg limits above "A" L Atterberg limits above "A" Line | bordetline cases requiring
sC . cases requiring use of dual symbols. GC ©
Line or P.I. greater than 7 N i or P.1. greater than 7 use of dual symbols.
USCS CLASSIFIED SOIL CH Cy Cc E USCS POSSIBLE CLASSIFICATION
DESCRIPTION: ; CH
Plasticity Modulus | 2549
KEY
CC= Coefficient of Curvature CU= Coefficient of Uniformity MC= Moisture content PL= Plastic Limit LL= Liquid Limit
NMC = Natural Moisture Content PI= Plastic Index

N
The results contained here'@\aﬁbl%{ only tlo'rtﬁe' particular sample(s) tested whose sample submission form serial number is herein quoted,
and to the specific tesQ\%rr'e@b’ﬂQg geti]le va‘tjis test report. No extract, abridgement or abstraction from a Test Report may be
published or used to@'dvéﬁ‘ise;a-pl’bah'c’(withoﬁgvﬁhé'mritten consent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
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A.S.KJAMUHURI SHOWGROUND
A_P EX P.0O. BOX 10782-00100, NAIROBI KENYA
PROJECTS Tel: +254 790943231, +254 722411826
Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

BH 04 1.50 - 1.95M

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN ROADS
BOREHOLE SAMPLES
| Depth 1.95 m Location: BH 04 Test Date: Monday, 19 May 2025
GRADING PARTICLE SIZE DISTRIBUTION Tested By: Austine
TEST METHOD : BS 1377:Part 2
Wt. of Dty Sample 545|§ | | |
&
% Retained é 000 PARTICLE SIZE DISTRIBUTION R R L 3
22 mass(g) IS . | 4+
75 100.0 90.0
50 100.0 /
37.5 100.0 80.0 A
28 100.0
20 100.0
14 100.0 700
10 100.0
6.3 100.0 60.0
5 100.0 o
2.36 100.0 @ 50.0
1.18 10.6 98.1 £
0.6 17.9 94.8
0425 142 92.2 3400
0.3 15.5 89.3
0.21 19.2 85.8 300
0.150 15.4 83.0
0.075 5. 82.1 200
10.0
0.0 -
0.001 0.01 0.1 Particle Size (mm)1 10 100
% CLAY |% SILT % SAND % GRAVEL BOULDERS
D10 Total {Fine Medium CoarscTotal {Fine Medium Coarse Total [Fine Medium Coarse Total Total
D30 7.3 5.4 5.2 17.9
DGO CLAY sandy
ATTERBERG LIMITS NMC ICLAY ACTIVITY (%)
LL PL PI |
PENETRATION 16 18 20 22 26.4 26.4/ 28.4 LINEAR SHRINKAGE
M. C % 515 | 532 | 548 56.2 26.4 FROMLAB. | 14.3 |
60.0 — CALCULATED | 13.3 Twich 6 pasing 0.425 sieve of:92.2
— 80
50.0 —
70 CE
- 40.0 60 —
£ 50 cv
£ 300 ] — CE
5 = 40 — N
g £ CH MV
S 200 X 30 .
9 E 2 B e
g 100 Z . s — MH
2 S [ e— mi
s oo 2 0 L — — : . . .
10 12 14 16 18 20 22 24 26 28 30 o 0 10 20 30 20 50 60 70 80 9 100
Penetration (mm) Liquid Limits (LL) %
USCS DEDUCTIONS
KEY TO LABORATORY CLASSIFICATION CRITERIA
2 7 2 7
LSL Co= 20 Greater than 4 | Ce= D Between 1 and GV | cy= L0 Greaterthan 4 | Ce= D3 Between 1
Dy DyixDgy 3 Dy Dyy/xDgy and 3
SP_ iNot meeting all gradation requirements for SW GP_:Not meeting all gradation requirements for GW
Atterberg limits below "A" Atterberg limits below "A" Line | Above "A" Line with P.L
SM . Limits plotting in shaded zone with GM
Line or P.I. Less than 4 . or P.I. Less than 4 Between 4 and 7 are
Atterbere limits al A P.I. Between 4 and 7 are borderline Atterberg limits above "A" 11 bordeli .
rberg limits v rberg limits 7 i tli ses requiri
sc tterberg limits above cases requiring use of dual symbols. GC erberg s above ne | borderline cases requiring
Line or P.L greater than 7 . or P.I. greater than 7 use of dual symbols.
USCS CLASSIFIED SOIL CH Cy Cc I USCS POSSIBLE CLASSIFICATION
DESCRIPTION: E CH
Plasticity Modulus | 2616
KEY
CC= Coefficient of Curvature CU= Coefficient of Uniformity MC= Moisture content PL= Plastic Limit LL= Liquid Limit
NMC = Natural Moisture Content PI= Plastic Index

N
The results contained here'@\aﬁbl%{ only tlo'rtﬁe' particular sample(s) tested whose sample submission form serial number is herein quoted,
and to the specific tesQ\%rr'e@b’ﬂQg geti]le va‘tjis test report. No extract, abridgement or abstraction from a Test Report may be
published or used to@'dvéﬁ‘ise;a-pl’bah'c’(withoﬁgvﬁhé'mritten consent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
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Email: apexprojectslab@gmail.com, info@apexprojects.co.ke

BH 04 3.00 — 3.45M

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN ROADS
BOREHOLE SAMPLES
Depth 3.45 m Location: BH 04 Test Date: Monday, 19 May 2025
GRADING PARTICLE SIZE DISTRIBUTION Tested By: Austine
TEST METHOD : BS 1377:Part 2
Wt. of Dry Sample 5452 | | |
&
% Retained é 1000 PARTICLE SIZE DISTRIBUTION R R L 3
2 | mass(g) = punas
75 100.0 90.0
50 100.0
375 10010 w00 i -
28 100.0 T
20 100.0 00
14 100.0 o
10 100.0
6.3 100.0 60.0
5 100.0 o
2.36 100.0 @ 50.0
1.18 14.5 97.3 ﬁ
0.6 20.4 93.6
0425  17.0 90.5 400
0.3 18.5 87.1
0.21 22.1 83.0 300
0.150 18.7 79.6
0.075 6.2 78.5 20.0
10.0
00 1
0.001 0.01 0.1 Particle Size (mm)’l 10 100
% CLAY |% SILT % SAND % GRAVEL BOULDERS
D10 Total |Fine Medium Coarsc Total  Fine Medium Coarse Total Fine Medium Coarse Total Total
D30 8.0 0.5 6.4 21.5
D60 CLAY very sandy
ATTERBERG LIMITS NMC ICLAY ACTIVITY (%)
LL PL PI :
PENETRATION 16 18 20 22 25.6 25.6 27.5 LINEAR SHRINKAGE
M. C % 474 1503 | 532 56.3 25.6 FROMLAB, | 14.3 |
600 ] w“ CALCULATED | 129 [with % vassing 0.425 sieve of: 90.5
50.0 — 2 CE
- 40.0 60
g 50 cv — |
£ 300 ] w0 — CE
[ = —
£ 200 5 - CH MV
S 2 s 30 .
] 2 20 o ~—a L—
3 100 > -4 _ MH
2 S 0T —rm mi
s oo 2 o0 — %ﬁ : . . .
10 12 14 16 18 20 22 24 26 28 30 = o 10 20 30 40 s0 6 70 80 90 100
Penetration (mm) Liquid Limits (LL) %
USCS DEDUCTIONS
KEY TO LABORATORY CLASSIFICATION CRITERIA
2 2
Between 1 Between 1
I_~S\V_‘ Cy= -—-I-?-EE—-— Greater than4 | Cc= D coween | and oW Cy= Dg Greater than 4 | Cc= D3 crween
Dy Dyy;xDgo 3 Dy, Dyy|xDgy and 3
SP  :Not meeting all gradation requirements for SW GP_Not meeting all gradation requirements for GW
Atterberg limits below "A" Atterberg limits below "A" Line e "A" T4 /i
SM . s 5 . Limits plotting in shaded zone with GM 5 g__ Above "A" Line with .1
Line or P.I. Less than 4 or P.I Less than 4 Between 4 and 7 ate
T P.L Between 4 and 7 are borderline __ X X o
Atterberg limits above "A" L Atterberg limits above "A" Line | borderline cases requiring
SC X cases requiring use of dual symbols. GC
Line or P.1. greater than 7 or P.I. greater than 7 use of dual symbols.
USCS CLASSIFIED SOIL CH Cy Cc USCS POSSIBLE CLASSIFICATION
DESCRIPTION: CH
Plasticity Modulus | 2492
KEY
CC= Coefficient of Curvature CU= Coefficient of Uniformity MC= Moisture content PL= Plastic Limit LL= Liquid Limit
NMC = Natural Moisture Content PI=Plastic Index

V1

|
The results contained here'@\aﬁbly only tlo'rtﬁe'particular sample(s) tested whose sample submission form serial number is herein quoted,
and to the specific tesQ\}rr' &Qg geti]le va‘cpis test report. No extract, abridgement or abstraction from a Test Report may be

published or used toddvertise a product wit]
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UNCONSOLIDATED UNDRAINED TRIAXIAL TEST RESULTS

BH 011.50-3.00 M

zm - l A 4 L 1 l 1 4 1 l I l I l - 200 A l A l A l 1 l A1
1 Max. Shear - i N
1 | ¢'=38.7kPa F © 1 E
150 — - Q150 =
1|9'=247 - 4 1) -
. L @ . -
@ |[|me=ie S B :
< 100 - L 5 100 4 -
5 ] [ 5 ] C
-~
. - © . -
4 L S . L
50 ~  © 50 -
. L O - -
i A L [ ] C
0 0 2L T T 0L ) A T O g G O R0 2 00 21 A B0 0 T T T T T T T T T
0 50 100 150 200 250 300 0 10 20 30 40 50
p', kPa Vertical Strain, %
Symbol | | ® A
Sample ID
Depth, ft 1.50-3.00m 1.50-3.00m 1.50-3.00m
Test Number UU_50 kPa UU_100 kPa UU_150 kPa
Height, mm 100.0 100.0 100.0
Diameter, mm 50.00 50.00 50.00
'g Moisture Content (from Cuttings), % 294 294 294
£ Dry Density, N'm* 1.34e+04 1.34e+04 1.34e+04
Saturation (Wet Method), % 81.9 81.9 819
Void Ratio 0.962 0.962 0.962
Moisture Content, % 36.1 359 347
Dry Density, N'm* 1.34e+04 1.34e+04 1.36e+04
'! Crozs-Sectional Area (Method A), mm*® 1967. 1960. 1936.
£ Saturation, % 100.0 100.0 100.0
Void Ratio 0.968 0.962 0.930
Back Pressure, % 449.9 5473 544.5
Vertical Effective Consolidation Stress. kPa 48.03 94.89 150.5
Hor: al Effective Ci lidation Stress, kPa 48.31 96.08 150.0
Vertical Strain after Consolidation, % 0.01337 0.003645 0.2094
Volumetric Strain after Consalidation, % 0.04873 05174 1.489
Time to 50% Consolidation, min 0.0000 0.0000 0.0000
Shear Strength, kPa 47.59 51.82 82.84
Strain at Failure, % 122 0.841 1.61
Strain Rate, %/min 0.1670 0.1670 0.1670
Deviator Stress at Failure, kPa 95.17 103.6 165.7
Effective Minor Principal Stress at Failure, kPa -28.78 11.12 18.70
Effective Major Principal Stress at Failure, kPa 66.39 1148 184.4
B-Value 0.41 0.48 051
Notes
- Before Shear Saturstion set to 100% for phase caloulation
- Moisture Content determined by ASTM D2216
- Aterberg Lamis determined by ASTM D4318
- Deviator Stress indudes membrane comrection
- Values for ¢ and @ detemmined from best-fit straight line for the specific tost condions
Actual strength permeters may vary and should be determined by an engineef for sie
condtions
Project: Meru Town Link Roads Location: Meru Polytechnic Project No.: 019
Boring No.: BH 01 Tested By: M Checked By: PW
Sample No.: Test Date: 02/6/2025 Depth: 1.50-3.00m
Test No.: UU_S0kPa Sample Type: Remoulded sample Elevation:
Description: Reddish brown, soft to hard clayey silt
Remarks: Tests conducted at Mod. AASHTO MDD at OMC. Saturation & void ratios computed from assumed Gs
2025-06-15 12:31:58 23.16.315/2.3.16.314

The results contained here@\a‘)bﬂ/ lerlé\l/ €0’tﬁdparticular sample(s) tested whose sample submission form serial number is herein quoted,
and to the specific tes;i\}rr' &JQ Eeti]le ﬁv‘c}ais test report. No extract, abridgement or abstraction from a Test Report may be
published or used toddvertise a product witholisth€written consent of the Managing Director, APEX PROJECTS LIMITED. If undelivered,
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BH 011.50-3.00 M
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0 50 100 150 200 250 300 0 10 20 30 40 50
p', kPa Vertical Strain, %
Symbol | | (=] A
Samgple ID
Depth, ft 1.50 - 3.00m 1.50 - 3.00m 1.50-3.00m
Test Number UU_50 kPa UU_100 kPa UU_150 kPa
Height, mm 100.0 100.0 100.0
| Diameter, mm 50.00 50.00 50.00
; | Moisture Content (from Cuttings). % 30.0 30.0 30.0
= | Dry Density, Nim’ 1.31e+04 1.31e+04 1.31e+04
Saturation (Wat Method), % 794 794 794
~ Vaid Ratio 1.01 1.01 1.01
| Moisture Content, % 382 38.0 386
| Dry Density, Nfm? 1.30e+04 1.30e+04 1.2%9e+04
'! | Cross-Sectional Area (Method A), mm? 1971, 1962 1972
T | Saturation, % 100.0 100.0 100.0
| Void Ratio 1.02 1.02 1.03
| Back Pressure, % 503.8 504.3 461.0
Vertical Effective Consolidation Stress, kPa 4194 96.41 148.2
Horizontal Effective Consolidation Stress, kPa 4764 97.32 148.3
Vertical Strain after Consolidation, % 0.002428 0.01819 0.009670
Volumetric Strain after Consaolidation, % 0.09983 0.7912 0.9020
Time to 50% Consolidation, min 0.0000 0.0000 0.0000
Shear Strength, kPa 39.49 46.70 73.85
Strain at Failure, % 1.68 1.1 0.934
Strain Rats, %/min 0.1670 0.1670 0.1670
Deviator Stress at Failure, kPa 78.98 93.39 147.7
Effective Minor Principal Stress at Failure, kPa -6.255 0.1583 4797
Effective Major Principal Stress at Failure, kPa 7272 9355 195.7
B-Value 0.44 0.47 0.45
Notes:
- Befoce Shear Saturstion set to 100% for phase calculation
~ Moisture Content determined by ASTM D2218
- Aserberg Limis determined by ASTM D4318
- Deviator Stress inciudes membrane cotrection,
~Values for ¢ and @ determined from best-fit straight line for the specific test condibons.
Actual sirength parsmeters may vary and should be detesmined by an engneer for sie
candtions.
Project: Meru Town Link Roads Location: Meru Polytechnic Project No.: 019
Boring No.: BH 02 Tested By: JM Checked By: PW
Sample No.: Test Date: 07/6/2025 Depth: 1.50 - 3.00m
Test No.: UU_50kPa Sample Type: Remoulded sample Elevation:
Description: Dark brown, soft to hard clayey with pebbles
Remarks: Tests conducted at Mod. AASHTO MDD at OMC. Saturation & void ratios computed from assumed Gs
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BH 031.50-195M
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0 50 100 150 200 250 300 0 10 20 30 40 50
p', kPa Vertical Strain, %
Symbol | [ A
Sample ID
Depth, ft 1.50-1.95m 1.50-3.00m 1.50 -3.00m
Test Number UU_50 kPa UU_100kPa UU_150 kPa
| Height, mm 100.0 100.0 100.0
| Diameter, mm 50.00 50.00 50.00
'g Moisture Content (from Cuttings), % 339 339 339
£ | Dry Density, Nim’ 1.29e+04 1.29e+04 1.29e+04
| Saturation (Wet Method), % 882 882 882
| Void Ratio 1.03 1.03 1.03
| Moisture Content, % 387 385 393
| Dry Density, Nim? 1.29e+04 1.29e+04 1.28e+04
'! | Cross-Sectional Area (Method A}, mm? 1967. 1960. 1972.
(g | Saturation, % 100.0 100.0 100.0
| Void Ratio 1.04 1.03 1.05
| Back Pressure, % 4499 547.3 461.0
Vertical Effective Consolidation Stress, kPa 48.03 94.80 148.2
Horizonta! Effective Consolidation Stress, kPa 48.31 96.08 1483
Vertical Strain after Consolidation, % 0.01337 0.003645 0.009670
Volumetric Strain after Consolidation, % 0.04873 05174 0.9020
Time to 50% Consolidation, min 0.0000 0.0000 0.0000
Shear Strength, kPa 47.59 51.82 73.85
Strain at Failure, % 122 0.841 0.934
Strain Rate, %/min 0.1670 0.1670 0.1670
Deviator Stress at Failure, kPa 95.17 103.6 147.7
Effective Minor Principal Stress at Failure, kPa -28.78 11.12 47.97
Effective Major Principal Stress st Failure, kPa 66.39 1148 195.7
B-Value 041 048 045
Notes:
- Before Shear Saturaton set to 100% for phase caloulation
- Moisture Content determined by ASTM D2216
- Aierberg Limits determined by ASTM D4318
- Deviator Stress incudes membrane correction
« Values for c and 9 determined from best-fit siraight line for the specific test condtions.
Actual strength parameters may vary and should be determined by an engineer for site
condtions.
Project: Meru Town Link Roads Location: Kaaga Boys School Project No.: 019
Boring No.- BH 03 Tested By: JM Checked By: PW
Sample No.: Test Date: 03/6/2025 Depth: 1.50-1.95m
Test No.. UU_S0kPa Sample Type: Remoulded sample Elavation:
Description: Reddish brown, soft to hard clayey silt
Remarks: Tests conducted at Mod. AASHTO MDD at OMC. Saturation & void ratios computed from assumed Gs
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0 50 100 150 200 250 300 0 10 20 30 40 50
p, kPa Vertical Strain, %
Symbol | ® A
Sample ID
Depth, ft 3.00-3.45m 3.00-3.45m 3.00m - 3.45m
Test Number UU_50kPa UU_100 kPa UU_150 kPa
| Height, mm 100.0 100.0 100.0
Diameter, mm 50.00 50.00 50.00
'g Moisture Content (from Cuttings), % 335 335 335
£ | Dry Density, Nim* 1.32e+04 1.32e+04 1.32e+04
Saturation (Wet Method), % 80.2 80.2 80.2
| Void Ratio 0.996 0.996 0.996
Moisture Content, % 371 371 365
Dry Density, N'm" 1.32e+04 1.32e+04 1.33e+04
Cross-Sectional Area (Method A), mm* 1961. 1961. 1950.
i Saturation, % 100.0 100.0 100.0
Void Ratio 0.993 0.995 0.977
|| Back Pressure, % 544.7 545.6 546.0
Vertical Effective Consolidation Stress, kPa 4548 97.12 144.9
Horizontal Effective Consolidation Stress, kPa 48.63 96.79 148.7
Vertical Strain after Consolidation, % 0.001217 -0.01004 0.2653
Volumetric Strain after Consolidation, % 0.05686 0.3024 0.9533
Time to 50% Consolidation, min 0.0000 0.0000 0.0000
Shear Strength, kPa 68.32 94.65 97.73
Strain at Failure, % 228 208 209
Strain Rate, %/min 0.1670 0.1670 0.1670
Deviator Stress at Failure, kPa 136.6 189.3 195.5
Effective Minor Principal Stress at Fallure, kPa -3.322 0.1354 2054
Effective Major Principal Stress at Failure. kPa 1333 189.4 216.0
B-Value 0.46 057 0.46
Notes
~ Before Shear Saturesion set to 100% for phase calculation
- Mosture Content determined by ASTM D2216.
- Attarberg Limits determined by ASTM D4318
- Deviatoe Stress includes membrane commection.
- Values for ¢ and 9 determined from best-fit straight line for the specific test condbons
Actual strength parameters may vary and should be determined by an engneer for site
condtions.
Project: Meru Town Link Roads Location: Kaaga Boys School Project No.: 019
Boring No.: BH 03 Tested By: MM Checked By: F.O
Sample No.: Test Date: 8/5/2025 Depth: 3.00 - 3.45m
Test No.: UU_50kPa Sample Type: Remoulded sample Elevation:
Description: Reddish brown, soft to hard cdayey silt
Remarks: Tests conducted at Mod. AASHTO at 95% MDD - OMC. Saturation & void ratiocs computed from assumed Gs
2025-06-15 20:27:56 23.16.315/23.16.314
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BH 041.50-195M
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0 50 100 150 200 250 300 0 10 20 30 40 50
p', kPa Vertical Strain, %
Symbol | ® A
Sample ID
Depth, ft 1.50m-1.95m 1.50m-1.95m 1.50m - 1.95m
Test Number UU_50 kPa UU_100 kPa UU_200 kPa
| Height, mm 100.0 100.0 100.0
| Diameter, mm 50.00 50.00 50.00
g‘ Moisture Content (from Cuttings), % 281 281 281
= | Dry Density, Nim? 1.35e+04 1.35e+04 1.35a+04
Saturation (Wet Method), % 79.0 79.0 79.0
| Void Ratio 0.954 0.954 0.954
| Moisture Content, % 332 29.7 278
. Dry Density, Nim? 1.30e+04 1.462+04 1.51e+04
B Cross-Sectional Area (Method A}, mm? 1918, 1842 1736.
e | Saturation, % 100.0 100.0 100.0
. Void Ratio 0.890 0.796 0.745
| Back Pressure, % 544.7 544.7 5446
Vertical Effective Consolidation Stress, kPa 49.06 98.21 199.8
Horizontal Effective Consolidation Stress, kPa 4993 100.0 200.0
Vertical Strain after Consolidation, % 0.8376 0.7298 -0.03735
Volumetric Strain after Consalidation, % 2757 4416 13.30
Time to 50% Consolidation. min 0.0000 0.0000 0.0000
Shear Strength, kPa 16.92 4250 67.78
Strain at Failure, % 262 4.59 6.47
Strain Rate, %/min 0.3330 0.3330 0.3330
Deviator Stress at Failure, kPa 33.83 85.00 135.6
Effective Minor Principal Stress at Failure, kPa 7.106 -8.340 79.53
Effective Major Principal Stress at Fallure, kPa 40.94 76.66 215.1
B-Value 0.70 0.50 071
Notes:
- Before Shear Saturation set to 100%: for phase calculation
- Moisture Cantent detarmined by ASTM D2218.
- Amerberg Limits determined by ASTM D4318
- Deviator Streas indudes membeane comrection
- Values for ¢ and @ determined from best-fit straight line for the specific test condiions.
Actual strength parsmeters mary vary and shoukd be detesmined by an engineer for site
condtions
Project: Meru Town Link Road Location: Kaaga Boys School Project No.: 019
Boring No.: BH 04 Tested By: JM Checked By: P.M
Sample No.: Test Date: 23/06/2025 Depth: 1.50m-1.95m
Test No.: UU 50 kPa Sample Type: Remoulded sample Elevation:
Description: Reddish brown firm clayey
Remarks: Tests conducted at Mod, AASHTO MDD at OMC. Saturation & void ratios computed from assumed Gs
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0 50 100 150 200 250 300 0 10 20 30 40 50
p', kPa Vertical Strain, %
Symbol | | ® A
Sample ID
Dapth, ft 3.00m-3.45m 3.00m-3.45m 3.00m-3.45m
Test Number UU_50 kPa UuU_100 kPa UU_200 kPa
Height, mm 100.0 100.0 100.0
Diameter, mm 50.00 50.00 50.00
g . Moisture Content (from Cuttings), % 286 286 286
£ Dry Density, N'myY’ 1.20e+04 1.29e+04 1.29e+04
Saturation (Wet Method), % 738 738 738
| Void Ratio 1.04 1.04 1.04
Moisture Content, % 378 348 325
Dry Density, N'm* 1.30e+04 1.36e+04 1.40e+04
'! | Cross-Sectional Area (Method A), mm? 1946. 1853. 1780.
£ Saturation, % 100.0 100.0 100.0
Void Ratio 1.01 0.932 0.872
~ Back Pressure, % 544.7 5447 482.7
Vertical Effective Consolidation Stress, kPa 49.61 98.65 198.5
Horizontal Effective Consolidation Stress, kPa 49.98 100.0 199.9
Vertical Strain afier Consolidation, % -0.001221 -0.004848 -0.05890
Volumetric Strain after Consolidation, % 02176 6.373 11.48
Time to 50% Consolidation, min 0.0000 0.0000 0.0000
Shear Strength, kPa 4050 4933 67.22
Strain at Failure, % 278 477 239
Strain Rate, %/min 0.3330 0.3330 0.3330
Deviator Stress at Failure, kPa 81.00 98.65 1344
Effective Minor Principal Stress at Failure, kPa -40.29 13.30 41.82
Effective Major Principal Stress at Failure, kPa 4071 111.9 176.3
B-Vslue 045 0.72 071
Notes:
- Before Shenr Saturaton set to 100% for phase calculation
- Mossture Content determined by ASTM D2216.
- Atierberg Limits determined by ASTM D4318.
- Devintor Stress incudes membrane comection
- Valies for ¢ and @ determined from best-fit straight line for the specific test conditions
Actuad strength patameters may vacy and should be determined by an engineer for site
concdions.
Project: Meru Town Link Road Location: Kaaga Boys School Project No.: 019
Boring No.: BH 04 Tested By: JM Checked By: P.M
Sample No.: Test Date: 25/06/2025 Depth: 3.00m-3.45m
Test No: UU_50kPa Sample Type: Remoulded sample Elevation:
Description: Reddish brown firm clayey
Remarks: Tests conducted at Mod. AASHTO MDD at OMC. Saturation & void ratios computed from assumed Gs

2025-06-29 03:40:06 23.16.315/2.3.16.314
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Appendix 9: Stabilized Samples CBR Test Results
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LARGE SAMPLES-MATERIAL SITES IMPROVED WITH CEMENT (Compaction at 3% Cement)

Location Particle Size Distribution Atterberg Limits Compaction CBR Material Description
7-Days
% Passing Sieve Size (mm) NMC | LL PL PI LS PM | OMC | MDD | C.B.R Soak,7 Swell
days cure
20 10 5 2 0.425 | 0.075 % % % % % % kg/ m> % % %
MS 12% 90 47 0.00
Nk Brownish angular, volcanic
unga 5
X g ) 12.3 1932 95 95 0.00 GRAVEL, dry,non-plastic
Material Site NON-PLASTIC 100 204 0.00
MS 13% 90 56 0.00 E .
Nkunga 123 | 1932 95 119 000 Brovwish angular, volcanic
.ng . = - . - GRAVEL, dry,non-plastic
Material Site NON-PLASTIC 100 255 0.00
MS 14% 90 58 0.00 . .
Nk 23 032 % " 0.00 Brownish angular, volcanic
1.1ngal. = - > - GRAVEL, dry,non-plastic
Material Site NON-PLASTIC 100 250 0.00 l
0,
1\14{8 . 152 | 1624 32 15261 2'88 Light grey angular
ug'usu. - - GRAVEL, dry,non-plastic
Material Site NON-PLASTIC 100 243 0.00 l
0
1\;5 - 152 | 1624 Zg 16’»98 2'88 Light grey angular
ugusu - ~ - GRAVEL, dry,non-plastic
Material Site NON-PLASTIC 100 297 0.00 :
0
1\1/[{5 2 4%, 5 o 32 1888_ 288 Light grey angular
ug.usu. - 2 - GRAVEL, dry,non-plastic
Material Site NON-PLASTIC 100 386 0.00
Al Vi
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COMPACTION TEST RESULTS AT 3% CEMENT
MS 1 NKUNGA MATERIAL SITE

CLIENT: EGIS CONSULTANTS LIMITED

PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN ROADS

MS1 NKUNGA 3% CEMENT

Depth Range: Location MS1 Nkunga 3% Cement  [Test Date: 20 06 2025
Sampled By: Tested By Austine

DRY DENSITY/ OPTIMUM MOISTURE CONTENT RELATIONSHIP

TEST METHOD : BS 1377:Part 4

MOISTURE CONTENT

Moisture Addition (%) 2 4 6 8 10 MC (FROM SITE)
Tin No. K2 4 D CC KP V2
Weight of Wet Soil + Tin (g) 97.8 90.1 98.1 100.5 67.6 97.4
Weight of Tin + Dry Soil (g) 92.0 83.4 89.5 90.5 61.3 93.1
Weight of Tin(g) 18.6 16.4 19.6 20.6 22.4 12.0
Weight of Moisture (g) 5.8 6.7 8.6 10.0 6.3 4.3
Weight of Dry Soil (g) 73.4 67.0 69.9 69.9 38.9 81.1
Moisture Content (%) 7.9 10.0 12.3 14.3 16.2 5.3
Wt of Mould+base+specimen (g) 5628 5770 5875 5856 5777

Wt of Mould+Base (g) 3705 3705 3705 3705 3705

Wt of Specimen (g) 1923 2065 2170 2151 2072

Bulk Density (kg/m”) 1923 2065 2170 2151 2072

Dry Density (kg/m’) 1782 1877 1932 1882 1783

Maximum Dry Density (kg/m 1924 Optimum Moisture Content (%)412.3

COMPACTION CURVE
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MS 2 R RUGUSU MATERIAL SITE

CLIENT: EGIS CONSULTANTS LIMITED

PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN ROADS

MS2 RUGUSU 3% CEMENT

Depth Range: Location MS2 Rugusu 3% Cement Test Date: 20 06 2025
Sampled By: Tested By Austine

DRY DENSITY/ OPTIMUM MOISTURE CONTENT RELATIONSHIP

TEST METHOD : BS 1377:Part 4

MOISTURE CONTENT
Moisture Addition (%) 2 4 6 8 10 MC (FROM SITE)
Tin No. E F6 DQ NO MM X3
Weight of Wet Soil + Tin (g) 86.3 82.0 90.8 94.2 66.7 90.4
Weight of Tin + Dry Soil (g) 79.7 74.5 81.4 83.4 59.6 86.1
Weight of Tin(g) 18.6 16.4 19.6 20.6 224 12.0
Weight of Moisture (g) 6.6 7.5 9.4 10.8 7.1 4.3
Weight of Dry Soil (g) 61.1 58.1 61.8 62.8 37.2 74.1
Moisture Content (%0) 10.8 12.9 15.2 17.2 19.1 5.8
Wt of Mould+base+specimen () 5338 5476 5576 5550 5462
Wt of Mould+Base (g) 3705 3705 3705 3705 3705
Wt of Specimen (g) 1633 1771 1871 1845 1757
Bulk Density (kg/m’) 1633 1771 1871 1845 1757
Dry Density (kg/m’) 1474 1569 1624 1574 1475
Maximum Dry Density (kg/m] 1615 Optimum Moisture Content (%)315.2
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STABILIZED CBR TEST RESULTS

MS 1 NKUNGA 2%
CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN LINK ROADS
2 % CEMENT STABILIZATION
Depth Range: N/A Location: MS 12% Nkunga Material Site | Test Date 2506 2025
Sampled By: Ben Tested By Ben
CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4
MODIFIED PROCTOR : T 180/4#99, METHOD
MDD (g/cc) 1.932
OMC (%) 12.3
Before Soaking After Soaking
Blows DD Moisture DD Moisture
) %) @/ %)
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Penetration (mm)
Bl LOAD (KN) CBR(%) Swell Blow Dry Density Moisture CBR% Swell
ow
2.54mm | 5.08mm 2.54mm 5.08mm % 10 (90%) 1.831 11.1 47 0.00
10 (90%) 4.18 9.45 32 47 0.00 30 (95%) 1.932 12.3 95 0.00
30 (95%) 8.36 18.89 63 95 0.00 62 (100%) 2.035 13.0 204 0.00
62 (100%) 17.40 40.62 131 204 0.00
TESTED BY: Ben
PREPARED BY: Joy
APPROVED BY Eng. Tom Waiharo Signature:
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The results contained herein app]{ o Ty t.-'o the ﬁar‘h‘éuI\?Féémple(s),te_sj;ed_'whose sample submission form serial number is herein quoted,
and to the specific tests carried m&fe, tailed i

ol His test reeort. ]\l extract, abridgement or abstraction from a Test Report may be
published or used to advertise a prodUttwi i onsé #he Managing Director, APEX PROJECTS LIMITED. If undelivered,
please return to the address writfgn ve * ‘
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MS 1 NKUNGA 3%
CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN LINK ROADS
3 % CEMENT STABILIZATION
Depth Range: N/A Location: MS 13% Nkunga Material Site  [Test Date 2506 2025
Sampled By: Ben Tested By Ben
CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4
MODIFIED PROCTOR : T 180/499, METHOD
MDD (g/cc) 1932
OMC (%) 12.3
Before Soaking After Soaking
Blows DD Moisture DD Moisture
(g/co) (%) ©/c9 %)
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Penetration (mm)
Bl LOAD (KN) CBR(%) Swell Blow Dry Density Moisture CBR% Swell
ow
2.54mm | 5.08mm | 254mm | 5.08mm % 10 (90%) 1.831 11.1 56 0.00
10 (90%) 4.51 11.22 34 56 0.00 30 (95%) 1.932 12.3 119 0.00
30 (95%) 9.29 23.66 70 119 0.00 62 (100%) 2.035 13.0 255 0.00
62 (100%) 19.33 50.88 146 255 0.00
TESTED BY: Ben
PREPARED BY: Joy
APPROVED BY Eng. Tom Waiharo Signature:

WALy
WM GROGE » 77,
N - el b 7,
N i o <, s
~ £ " LICENSED . % %
~ & CONSULTING ™ 2. =

£ ENGULTING = % S
The results contained herein app]{ o Ty t.-'o the ﬁarh‘éulkaFﬁémple(s),te?j;ed_';n:hose sample submission form serial number is herein quoted,
and to the specific tests carried m&f&, tailed in£his test reeort. ]\l extract, abridgement or abstraction from a Test Report may be

published or used to advertise a ;o twi i onsé #he Managing Director, APEX PROJECTS LIMITED. If undelivered,
please return to the address writfgn ve * .
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MS 1 NKUNGA 4%
CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN LINK ROADS
4 % CEMENT STABILIZATION
Depth Range: N/A Location: MS 14% Nkunga Material Site |Test Date 2506 2025
Sampled By: Ben Tested By Ben
CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4
MODIFIED PROCTOR : T 180/#99, METHOD
MDD (g/c0) 1932
OMC (%) 12.3
Before Soaking After Soaking
Blows DD Moisture DD Moisture
(8/c9) () ©/co) )
10
30 1.932 12.3
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Penetration (mm)
BI LOAD (KN) CBR(%) Swell Blow Dry Density Moisture CBR% Swell
ow
2.54mm [ 5.08mm 2.54mm 5.08mm K 10 (90%) 1.831 11.1 58 0.00
10 (90%) 6.50 11.58 49 58 0.00 30 (95%) 1.932 12.3 116 0.00
30 (95%) 13.01 23.17 98 116 0.00 62 (100%) 2.035 13.0 250 0.00
62 (100%) 27.06 49.81 204 250 0.00
TESTED BY: Ben
PREPARED BY: Joy
APPROVED BY Eng. Tom Waiharo Signature:
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The results contained herein app]{ o Ty t.-'o the ﬁarh‘éulkaFﬁémple(s),te?j;ed_';n:hose sample submission form serial number is herein quoted,
and to the specific tests carried m&f&, tailed in£his test reeort. ]\l extract, abridgement or abstraction from a Test Report may be

published or used to advertise a ;o twi i onsé #he Managing Director, APEX PROJECTS LIMITED. If undelivered,
please return to the address writ@ v'e,‘ : .
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MS 2 RUGUSU 2%
CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN LINK ROADS
2 % CEMENT STABILIZATION
Depth Range: N/A Location: MS 2 2% Rugusu Material Site  [Test Date 2506 2025
Sampled By: Ben Tested By Ben
CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4
MODIFIED PROCTOR : T 180/#99, METHOD
MDD (g/c0) 1932
OMC (%) 12.3
Before Soaking After Soaking
Blows DD Moisture DD Moisture
(8/c9) () ©/co) )
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Penetration (mm)
BI LOAD (KN) CBR(%) Swell Blow Dry Density Moisture CBR% Swell
ow
2.54mm [ 5.08mm 2.54mm 5.08mm K 10 (90%) 1.831 11.1 56 0.00
10 (90%) 6.50 11.58 49 58 0.00 30 (95%) 1.932 12.3 121 0.00
30 (95%) 13.01 23.17 98 116 0.00 62 (100%) 2.035 13.0 243 0.00
62 (100%) 26.93 47.73 203 239 0.00
TESTED BY: Ben
PREPARED BY: Joy
APPROVED BY Eng. Tom Waiharo Signature:
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The results contained herein app]{ o Ty t.-'o the ﬁarh‘éulkaFﬁémple(s),te?j;ed_';n:hose sample submission form serial number is herein quoted,
and to the specific tests carried m&f&, tailed in£his test reeort. ]\l extract, abridgement or abstraction from a Test Report may be

published or used to advertise a ;o twi i onsé #he Managing Director, APEX PROJECTS LIMITED. If undelivered,
please return to the address writ@ v'e,‘ : .
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MS 2 RUGUSU 3%
CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN LINK ROADS
3 % CEMENT STABILIZATION
Depth Range: N/A Location: MS 2 3% Rugusu Material Site  |Test Date 2506 2025
Sampled By: Ben Tested By Ben
CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4
MODIFIED PROCTOR : T 180/499, METHOD
MDD (g/cc) 1.624
OMC (%) 15.2
Before Soaking After Soaking
Blows DD Moisture DD Moisture
©/c) (%) ©/cc) (%)
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Penetration (mm)
Bl LOAD (KN) CBR(%) Swell Blow Dry Density Moisture CBR% Swell
ow
2.54mm [ 5.08mm | 2.54mm | 5.08mm % 10 (90%) 1.539 13.7 69 0.00
10 (90%) 8.83 13.78 67 69 0.00 30 (95%) 1.624 15.2 138 0.00
30 (95%) 17.66 27.57 133 138 0.00 62 (100%) 1.710 16.0 297 0.00
62 (100%) 36.72 59.27 277 297 0.00
TESTED BY: Ben
PREPARED BY: Joy
APPROVED BY Eng. Tom Waiharo Signature:
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The results contained herein app]{ o Ty t.-'o the ﬁarh‘éulkaFﬁémple(s),te?j;ed_';n:hose sample submission form serial number is herein quoted,
and to the specific tests carried m&f&, tailed in£his test reeort. ]\l extract, abridgement or abstraction from a Test Report may be

published or used to advertise a ;o twi i onsé #he Managing Director, APEX PROJECTS LIMITED. If undelivered,
please return to the address writ@ v'e,‘ : .
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MS 2 RUGUSU 4%

CLIENT: EGIS CONSULTANTS LIMITED
PROJECT: GEOTECHNICAL INVESTIGATIONS FOR THE MERU TOWN LINK ROADS
4 % CEMENT STABILIZATION
Depth Range: N/A Location: MS 2 4% Rugusu Material Site  |Test Date 2506 2025
Sampled By: Ben Tested By Ben
CALIFORNIA BEARING RATIO (CBR)
TEST METHOD : BS 1377:Part 4
MODIFIED PROCTOR : T 180/499, METHOD
MDD (g/cc) 1.624
OMC (%) 15.2
Before Soaking After Soaking
Blows DD Moisture DD Moisture
(g/co) (%) ©/c9 %)
10
30 1.624 15.2
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Penetration (mm)
Bl LOAD (KN) CBR(%) Swell Blow Dry Density Moisture CBR% Swell
ow
2.54mm | 5.08mm | 254mm | 5.08mm % 10 (90%) 1.539 13.7 88 0.00
10 (90%) 7.93 17.64 60 88 0.00 30 (95%) 1.624 152 185 0.00
30 (95%) 16.42 36.860 124 185 0.00 62 (100%) 1.710 16.0 386 0.00
62 (100%) 34.15 77.04 258 386 0.00
TESTED BY: Ben
PREPARED BY: Joy
APPROVED BY Eng. Tom Waiharo Signature:
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The results contained herein app]{ o Ty t.-'o the ﬁar‘h‘éuI\?Fﬁémple(s),te_sj;ed_'whose sample submission form serial number is herein quoted,
and to the specific tests carried m&fe_ » tailed in£his test reeort. ]\l extract, abridgement or abstraction from a Test Report may be
published or used to advertise a prodUttwi

i onsé #he Managing Director, APEX PROJECTS LIMITED. If undelivered,
please return to the address writfgn ve * ‘
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