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1. INTRODUCTION

1.1. TERMS OF REFERENCE

Royal HaskoningDHV were appointed by the Department of Transport KwaZulu-Natal to
undertake a rehabilitation investigation on Road P50-1 (km 18+000 to 26+000)

Mr M Zondo and S Nene of Royal HaskoningDHV carried out a site inspection on
10 February 2015 and conducted a comprehensive visual assessment on the entire
length of the road.

In the investigation carried out the following documents are applicable:

» TMH 1, Standard Methods of Testing Road Construction Materials;

« Draft TMH 9, 1990, Pavement Management Systems: Standard Visual Assessment
Manual;

» Draft TRH4, 1996, Structural Design of Interurban and Rural Road Pavements;

 Draft TRH 12, 2003, Flexible Pavement Rehabilitation Investigation and Design; and,

« TRH 14, 1995, Guidelines for Road Construction Materials.

1.2, PURPOSE AND SCOPE OF THE REPORT

This report discusses the current condition of the existing pavement structure, results of
the pavement investigation and proposes measures for the repair and surfacing of the
pavement.

1.3. SUMMARY OF INVESTIGATION

Matrolab Group {Pty) Ltd conducted the material investigation and sampling during the
period of 23" March 2015 to 25" March 2015. Further investigations carried out
included a detailed visual assessment.

2. PROJECT DESCRIPTION

2.1. LOCATION AND DESCRIPTION OF THE ROUTE

Main Road P50-1 is located north west of Eshowe in the Empangeni Region Kwa-Zulu
Natal. The road is 26 km long road and starts at Km 0,00 at the intersection with P47-5
(R66} and proceeds in a northwest direction towards Nkandla and ends at km 26.

The section under investigation that forms part of this reports starts at km 18,00 and
ends at km 26,00 towards Nkandla. (See below Appendix A for Locality Map). The road
forms the main link between Eshowe and Nkandla, with many heavy vehicles making
use of this road to transfer goods from Eshowe to Nkandla and Kranskop. The road also
serves communities and social facilities (Schools and clinics).

e ——————
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Figure 1: Locality Map of P50-1
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2.2, PURPOSE OF THE ROUTE

The road forms part of the provincial road network of South Africa. This road severs as
the main route that connects Eshowe and Nkandla. From an agricultural point of view
the road is very important in transporting sugarcane from farms along the route to the
nearby sugarcane mills. P50-1 can be classified as Category B major rural road,
according to TRH4: ( 1996) with the respective design analysis 15-30 years.

3. PHYSIOGRAPHY

3.1. TOPOGRAPHY

The route passes through the rolling terrain with an average height above sea leve| of

approximately 500 meters.

3.2.  CLIMATE CONDITIONS

a) Climate classification of region

The table below shows the empirical relationship between potential evapotranspiration
and mean air temperaturs. The area through which the road passes is situated in a wet
area according to N-weinert vajue. The Thornthwaite’s Moisture index of greater than 20
{determined from Figure 15 of the Chapter 10, South African Pavement Engineering
Manual) can be used as g basis for the adjustments of criteria for the applicable

surface layer integrity.

This criteria indicates that chemical weathering will occur for the section under

investigation due to the wet climate

Table 3-1: Empirical relationship between potential evapotranspiration and mean

air temperature

r Description Weinert N value Thornthwaite Typical Mean
Moisture Index, I Annual Rainfall
Arid >5 <40 <250mm
Semi-arid 4105 20 to 40 250 to 500mm
Semi-arid to sub- 2t0 4 Oto 20 500 to 1000mm
tropical
Humid tropical <2 20 to +100 >1000mm

TO1.PZB.000455 Page 8
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Figure 2: Southern Africa Macro-Climatic Regions Based on Thornthwaite’s Moisture
Index

b) Rainfall

The rainfall of Eshowe indicates that the average highest rainfall for this area is 186mm
in December and the lowest is 33mm in July. Most of the rain occurs during the summer
months as indicated in the figure below. See figure below.
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Figure3: Average Monthly Rain Fall
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(c)

3.3

3.4

3.5

3.3

Temperature

The average summer Mid-daytime temperatures are about 27°C, with the average
minimum temperature of 9°C in winter. The winter seasons are generally mild
throughout.
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Figure 4: Average High and Low Temperature

VEGETATION

The vegetation along the route is mainly sugarcane and timber plantations.

LAND USE

The road passes through an area that is surrounded by sugarcane and timber
plantations and with some farm accesses.

ENVIRONMENTAL ASPECTS

All works of road construction are likely to have some effect on the natural environment.
Due to the potential disruptive effect, it is always advisable to conduct an Environmental
impact study into the effects on the surrounding environment.

Minimal environmental impact is expected when the road is being widened to 10 meters
(km 22.00 to 26.00). The majority of the material for the fill layers will be procured from
existing borrow pit.

ROAD CONSTRUCTION

The road construction is confined within the road servitude for drainage and ancillary
works. The activities are within the existing road prism for all layer works.
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3.6.1  Borrow pits and material supply

The nearest borrow pit situated at the intersection of P50-2 with P326, can provide
material suitable for the fills and widening of the pavement structure and make up layer
to construct the new C3 subbase layer.

The nearest commercial source is situated in Ndlangubo area, adjacent to the route
P230 (R102) at approximately km 32. The haulage distance is approximately 47km to
the site (km 18.00 of P50-1 ).

3.7 GEOLOGY

The area comprises of Maroon Sandstone that has been identified in the Test pits, and
Dolerite material with a fine to coarse grain, dark grey rocks are available on sections of
the route.

Table 3-2: Geological Description

GEOLOGICAL DESCRIPTION
Maroon Sandstone 0-Sn

Dolerite Jd

TO1.PZB.000455 Page 11



4 TRAFFIC ANALYSIS

4.1 TRAFFIC LOADING

The traffic loading was determined in order to assess different pavement options for the
rehabilitation of this road.

4.2 TRAFFIC DATA

4.2.1 TRAFFIC COUNTING STATIONS

Mikros Traffic Monitoring (Pty) Ltd conducted seven days traffic counts at two locations
on P50-1 during the 29" of July to 7™ of August 2015. The locations of the traffic
counting stations are given in Table 4.1 below.

Table 4-1: Location of counting Stations on P50-1

Station N° Location ADT | % HV's Date
280054 East of P326 (Km 26) 1568 | 9,0 July 2015
280053 East of D258 (Km 3.5) 3660 |99 July 2015

4.2.2 Traffic counts

The ADT of 3660 with 9,9 percentage of heavies in both directions was used to
A detailed traffic counts data is provided in
Appendix B. The data is summarised in Table 4.2,

determine the expected design traffic.

Table 4-2: Summary of Traffic Data on P50-1

Station 280053
Traffic Characteristics Total To D258 To Eshowe
Average Daily Traffic (ADT) 3660 1835 1825
Average Daily Truck Split(ADTT) 362 181 181
% Heavies 9.9 9.9 9.9
Truck Split % e
(Short: Medium: Long) 827
Station 280054
Traffic Characteristics Total To P326 To Eshowe
Average Daily Traffic (ADT) 1568 771 797
Average Daily Truck Split(ADTT) 140 67 3
% Heavies 9.0 8.7 9.2
Truck Split % .
(Short: Medium: Long) SRR

4.2.3 Peak Hour Traffic

The data indicates that P50-1 carries a high volume of traffic from morning between
7h00 and 8h00. This pattern is indicative of commuters travelling to work and returning
between 17h00 and 18h00.
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4.3 TRAFFIC GROWTH RATE

It was difficult to estimate the expected traffic growth rate as no historical traffic data was
available for P50-1. Typically, traffic rates on provincial roads are of the order 1% to 4%
per annum. A sensitivity analysis was therefore conducted on the influence of the
growth rate on the design E80s.

The three growth rates analysed were:
* Low traffic growth (2,0%)
* High traffic growth (4,0%)

4.4 ANALYSIS PERIOD

P50-1 could be classified as Category B major rural road, according to TRH4: 1996 with
the respective design analysis 15-30 years. A 20-year design period was used in this
study.

Every road in the provincial road network is ranked in terms of its strategic role, which in
turn is based on a wide range of criteria. P50-1 has been classified as a Class R2 (Rural
major Arterial) as per the “TRH26 South African Road Classification and Access
Management Manual (RCAM)”

4.5 EQUIVALENT 80KN STANDARD AXLE LOAD (ESAL’S)

As the E80's per heavy vehicle were measured in the field, a sensitivity analysis of the
influence of E80's on the pavement design was conducted. Three scenarios were
identified in order to estimate the average axle loading:

* Light loading by Micros with an average axle loading of 0.6 E80’s per heavy

vehicle.

* Medium loading by Micros with an average axle loading of 2.5 E80’s per heavy
vehicle.

* Long loading by Micros with an average axle loading of 2.1 E80’s per heavy
vehicle.

Table 4-3: Equivalent 80kn Standard Axle Load (ESAL’S)

Average E80’s /Heavy Vehicle for various
Section Loading Conditions
Km 18,00 to km 26,00 Light Medium Long
E80s/Truck 0.6 2.5 21
Truck Split % 57 16 27

The average calculated E80 per heavy vehicle for the above split and axle load was
calculated as 1.3 E80 per heavy vehicle.

4.6 SENSITIVITY ANALYSIS OF TRAFFIC DATA

Since the construction will be done in half width, the total traffic will be channelled into
one lane. It was then advisable to double the Average Daily Traffic in determining the
traffic class to accommodate the stresses in one lane during construction period. A
sensitivity analysis was conducted as part of the traffic loading calculation in order to
determine the sensitivity of traffic loading to changes in the following variables:
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* Growth rate (2,4 and 6)
e Axle loading( 1.3 E80’s/HV)
¢ Construction period 2year

FUTURE TRAFFIC ESTIMATE: P50-1 km 18,00 to km 26,00
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———— 2% 4+
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Figure 6: Sensitivity Analysis with traffic growth rate

Figure 6 includes the summary of the sensitivity analysis. It can be concluded from the
analysis that the fraffic analysis is not equally sensitive to changes in growth,
construction traffic and to changes in average axle loading. For the pavement design,
the design traffic loading was calculated as 4, 1million E80’s over a 20 design period. The
Design pavement class for the design traffic is an ES10 class for a 20 years design
period.

5 DETAILED VISUAL ASSESSMENT

A detailed visual assessment of P50-1 was conducted on 10 February 2015 from km 0.00 to
km 26.00 in accordance with TMH 9 (1992) standards. The results of the assessment are
provided in a strip map Appendix C. A photographic record is provided in Appendix G.

5.1 DISTRESSES EVIDENT

The following general pavement structural and functional distresses are evident along
the length of the road. Note that, although these distresses have been categorised as
either functional or structural, there exists an interrelationship which results in functional
distress as a result of structural failure and vice versa.

The structural failure mechanism of the pavement is dependent on a number of factors
that have contributed to the deterioration of the pavement , namely lack of maintenance,
the wet environmental conditions, traffic loading, base failure, subbase failure and poor
subgrade support.

%
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¢« Functional:

o Poor riding quality.
e Structural:

o Rutting;

o Deformation;

o Patches; and

o Failures/Potholes.

Based on the visual assessment and the information contained in Appendix C, the
section can be divided into six uniform sections as follows:

» Uniform Section 1 — km 0,00 to km 2,00;
Uniform Section 2 — km 3,00 to km 4,00 ;
Uniform Section 3 — km 4,0 to km 10,00
Uniform Section 4 — km 10,0 to km 13,00 and
Uniform Section 5— km 13,0 to km 18,0
Uniform Section 6— km 18,0 to km 26,0

A2 A A A

5.1.1 KM 0.00 TO KM 2.00

The road starts at Eshowe where it intersects with P47-5 (R686). This first section of road
has recently been rehabilitated between km 0,00 and 0.60 km (intersection with
Mangosuthu Buthelezi Dr) and is in a good condition . From km 0,60 up to km1,15
(intersection with Hulett Street) the road has a double carriageway with two lanes in
each direction which was under reconstruction during the time of visit. This section of
main road P50-1 also forms part of uMlalazi Municipality, and the rehabilitation section
was funded by the Municipality.

Figure 3: Reconstruction of pavement structure at km 0,65

After km 1,15 (intersect with Hulett Street) the road width varies between 7.5m to 8.5m,
and the surfacing characterised by dry britlle 13.2mm single seal with slurry . The
section in a severe condition with the major distress presented is crocodile cracks and
patches. These type of distress occurs extensive over the entire length of the section.

e ——
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Figure 4: Severe crocodile cracks and patches at km1.65

5.1.2 KM 3,00 TO KM 4,00

The surface road width varies from 7.5m to 8.0m with a 19mm single seal. The section
is in a good condition with isolated surface cracks and patches that shows signs of
distress in the form of crocodile cracks. The drainage is poor along the road and
resulting in water into the pavement structure.

Figure 5: Multiple patches with cracks at km 3.4

The section has driveway access situated at a spacing of 250m to 600m apart that
serves households along the route.

%
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Figure 6: Block cracks at km 3.7

5.1.3 KM 4,00 TO KM 10,00

The section is 9 meters wide with two 3.5 meter lanes and narrow shoulders. The
surface is brittle with stone loss and bleeding throughout the section. The section is in a
good to warning condition, with few isolated crocodile cracks with pumping to a warning
degree.

Figure 7: Distinct bleeding at km 8,6

TO1.PZB.00O0455 Page 17



5.1.4 KM 10,00 TO KM 13,00

The large portion of this section is characterised by block cracks with pumping in a
warning condition and multiple patches that are performing. The drainage has not been
provided, as a result erosion has formed next to the edge of road surface. The
vegetation verge is also overgrown resulting in water ponding on the road. The section
surface consists of 19/6,7mm double seal that has a course texture with many voids.
The surface is dry and brittle with stone loss noticeable throughout. There are isolated
potholes in a warning condition.

Figure 12: Block cracks with pumping at km 10.8

Severe isolated potholes and crocodile cracks were noted in this section. Maintenance
in the form of patches has been on going and guardrail installation was in process during
the time of visit.

Figure 13: Severe pothole and crocodile cracks at km 12.4

TO1.PZB.000455 Page 18



51.5 KM 13,0 TO KM 16,0

The section is 8.0 meter wide with 13.2 mm single seal that is still a fair condition. There

are surfacing cracks and patches noticeable throughout the section which are in a
warning condition.

Figure 14: Surface cracks at km 14.8

5.1.6 KM 16,00 TO KM 18,00

The surface road width varies from 7.5m to 8.0m with a 13.2mm single seal. The
surface appears to be polished with isolated block cracks with pumping that are in a
warning condition. Patches were noticeable in this section but they are in a good

condition. Side drain is not provided and vegetation has overgrown on the side of the
road.

Figure 15: Block crack and asphalt patches at km 17.4
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5.1.7 KM 18,0 TO KM 26,0

The surface road width varies from 7.5m to 8.5m with a 19/6,7mm single seal. The
section is in an extremely poor condition, structural failure is evident with large potholes
extensive throughout the section. Block cracks is extensive with the pumping fines are
also evident throughout the section. Maintenance in the form of patches has been on-
going during the time of the visit but it was noted that the patches on this section are not
performing well, the road has reached its end of its design life.

Figure 16: Severe block crack and surface crack at km 18.5

Figure 17: Extensive occurrence of potholes and patches at km 24.6
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6 ROAD PAVEMENT INVESTIGATION

6.1 VISUAL INSPECTION OF THE ROAD CONDITION AND PAVEMENT MATERIAL ALONG
THE ROAD

The visual assessment was used to identify the limits of uniform pavement sections. Test
pits were excavated at localised areas of potentially weak pavement materials and areas
with drainage deficiencies that could influence the performance of the pavement.

6.2 TEST PIT PROFILING, SAMPLING AND LABORATORY TESTING OF THE PAVEMENT
LAYERS

Five (5) test pits were excavated from the 23" to 25" March 2015 by Matrolab group
(Pty) Ltd. The Test pits were located alternates left and right lanes of the road in
ascending kilometre order from Eshowe (East) Km 18+900 to Inkandla km 25+400
(West).

The testpits were profiled and the material of the different layers were tested for
AASHTO soil classification (Atterberg limits, sieve analysis and moisture- density
relationship) as well as standard CBR test. The summary of the test results are provided
in Table 6-1.

e ——
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Testpit Profiles on P50-1 (Km 18 -26)
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The existing surfacing consists of various seals. The surface is brittle, cracked and aggregate
appeared to be polished. The pavement structure is in a severe condition with base failures and
potholes extensive throughout the section.

Test Pit No 1 at km 18+900 (LHS)

The underlying base layer consists of slightly moist weathered Sandstone
gravel of G6 material quality. Testing with phenolphthalein and hydrochloric
acid indicates that carbonation is still taking place. The phenolphthalein turned
pink when sprayed onto the material, indicates previous stabilisation and the
hydrochloric acid fizzed. The Plasticity Index (Pl) and Liquid Limit (LL) were
recorded as non-plastic, with a medium dense consistency. This is poor for the
base material and it is possibly the result of deterioration of the material.

The subbase material consists of slightly moist fine Sand and highly weathered
Sandstone gravel. The subbase material can be classified as G7 quality mainly
due to CBR values.

The existing selected layer observed was of a dark orange brown to dark grey
weathered Sandstone with consistency of a medium dense and slightly moist. It
is classified as G2 material.

The Insitu material was observed to be medium dense slightly moist dark yellow
brown to light grey weathered Sandstone. It is classified as G9 material.

Test Pit No. 2 at km 20+200 (LHS)

The base layer consists of slightly moist weathered Sandstone gravel of G6
material quality. Testing with phenolphthalein and hydrochloric acid indicates
that carbonation is still taking place. The phenolphthalein turned pink when
sprayed onto the material, indicates previous stabilisation and the hydrochloric
acid fizzed. The colour was light grey yellow fo light grey with a consistency
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recorded as medium dense. The Plasticity Index (Pl) was recorded as slightly-
plastic and Liquid Limit as 21.

The subbase material was found to be weathered Sandstone gravel of G8
material quality and was slightly moist with a medium dense consistency. The
Plasticity Index (Pl) was recorded as slightly plastic and the Liquid Limit (LL)
recorded as 19.

The existing selected layer observed to be pale red weathered Sandstone with
medium dense and slightly moist. It is classified as G10 material.

The Insitu material (subgrade) was observed to be medium dense slightly moist
dark grey to brown orange Clayed Sand with weathered Sandstone. It is
classified as G10 material.

Test Pit No. 3 at km 22+020 (RHS)

*

The base layer consists of slightly moist weathered Sandstone gravel of G6
material quality. The colour was light yellow brown to light grey with a
consistency recorded as medium dense. The Plasticity Index (Pl) was recorded
as slightly-plastic and Liquid Limit as 26. Testing with phenolphthalein and
hydrochloric acid indicates that carbonation is still taking place. The
phenolphthalein turned colourless when sprayed onto the material, indicates that
the existing base was not previously stabilised.

The subbase material was found to be weathered Sandstone gravel of G8
material quality and was slightly moist with a medium dense consistency. The
Plasticity Index (Pl) and Liguid Limit (LL) were recorded as non-plastic.

The existing selected layer observed to be dark brown weathered Sandstone
with medium dense and slightly moist. It is classified as G8 material.

Test Pit No. 4 at km 23+050 (RHS)

The base layer consists of slightly moist weathered Sandstone gravel of G6
material quality. The colour was light yellow brown to light grey with a
consistency recorded as medium dense. The Plasticity Index (Pl) was recorded
as 6 and Liquid Limit as 36. Testing with phenolphthalein and hydrochloric acid
indicates that carbonation is still taking place. The phenolphthalein turned
colourless when sprayed onto the material, indicates that the existing base was
not previously.

The subbase material was found to be weathered Sandstone gravel of G7
material quality and was slightly moist with a medium dense consistency. The
Plasticity index (Pl) was recorded as 6 and the Liquid Limit (LL) recorded as 25.

The existing selected layer observed to be dark grey to brown Silty Sand with
medium dense and slightly moist. It is classified as G10 material.

The Insitu material was observed to be medium dense slightly moist light grey
to spotted orange weathered Sandstone. It is classified as G8 material.

I —— ey e )
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Test Pit No. 5 at km 25+400 (LHS)

» The base layer consists of slightly moist weathered Sandstone gravel of G6
material quality. The colour was dark reddish brown with a consistency recorded
as medium dense. The Plasticity Index (Pl) was recorded as slightly-plastic and
Liquid Limit as 26. Testing with phenolphthalein and hydrochloric acid indicates
that carbonation is still taking place. The phenolphthalein turned pink when
sprayed onto the material, indicates that the existing base was previously
stabilised.

e The subbase material was found to be Silty Sand of G7 material quality and was
slightly moist with a medium dense consistency. The Plasticity Index (Pl) were
recorded as 4 and Liquid Limit (LL) were 26.

= The existing selected layer observed to be dark reddish brown Fine Sand with
medium dense and slightly moist. It is classified as G8 material.
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Dynamic Cone Penetration (DCP) was carried along the road at 1000m spacing and at each
test pit location from km 18, 00 to km 26, 00. The DCP tests were performed in the outside
wheel track alternating between the left hand lane and right hand lane. The processed DCP
data is provided in Appendix E.

With reference to Table 8-1, the following conclusions were drawn from the DCP
results:

Main Road P50-1 is classified as a Class C, Lightly trafficked rural roads. The risk
for this type of pavement is medium, with approximate design reliability of 80%. To
examine the DCP, we have to analyse the 20 Percentile of the CBR and Stiffness
values to have 80% design reliability. The 20" percentile of the data analysed
indicate that the material in the first layer is equivalent CBR strength of 45.2 % at
prevailing insitu moisture regime. The average penetration in this zone is
approximately 5.7 mm/blow. The material quality is equivalent to G5 quality material
with the estimated stiffness that is close to 176.3 Mpa.

The material quality between depths of 150 mm to 300 mm is equivalent CBR
strength of 24.6% at prevailing insitu moisture regime. The quality of this material is
equivalent G7 with the average penetration of 9.1 mm/blow, and the material
estimated stiffness that is close to 107.9 Mpa.

The average of the material quality between depths of 300mm to 450 mm is
equivalent CBR strength of 18.4% at prevailing insitu moisture regime. The quality
of this material is equivalent to G7 with the average penetration of 11.8 mm/blow,
and the material estimated stiffness that is close to 84.1 Mpa.

The average of the material quality between depths of 450mm to 600 mm is
equivalent CBR strength of 13.2% at prevailing insitu moisture regime. The quality
of this material is equivalent to G8 with the average penetration of 13.8 mm/blow,
and the material estimated stiffness that is close to 63.3 Mpa

From the depth of 750mm and downwards, the existing material is equivalent CBR
strength of 9.4 % at prevailing insitu moisture regime. The average penetration in
this zone is approximately 19 mm/blow. The quality of this material is equivalent to
G9 material quality with the estimated stiffness that is close to 49.2 Mpa.

In the analysis it was assumed that the thicknesses of the base, sub-base and
selected layers were 150mm,

The layer-strength diagram revealed gradual decrease in layer-strength with an
increase in depth that implies that the pavement is in a balanced state

e
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9 PAVEMENT BEARING CAPACITY

The representative of DSN80Q was used to calculate the pavement bearing capacity of
the existing pavement and it shows that the pavement is averagely-balanced deep
(ABDD), meaning that the pavement distributes the load evenly over the full depth of
the pavement

Balance Curve
% DSN
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0 I '
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Figure 18: 20th Percentile Balance Curve

Using the 20" percentile values for the DSN800, the remaining life for the pavement
can be calculated using the formula below.

MISA = Cm x 10" x (DSNggo)>®
=14 x 107 x (85.8)*°
= 0.082 x 10° E80

The above calculation confirms that the road is in severe condition with a remaining life
of 0.082 x 10° E80’s. The DCP values indicate a low bearing capacity that warrants the
rehabilitation of the entire section.

The problem is further exacerbated by the non-existence of proper drainage of the
storm water from the road prism. The relative high in-situ moisture contents measured
in the sub-grade, particularly in test pits, indicates the presence of sub-surface water in
the sub-grade layers. This is also highlighted in the very low strengths of the sub-
grades (below about 300mm) recorded on the DCP plots.
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9.1 COVER REQUIRED BASED ON DYNAMIC CONE PENETROMETER
PENETRATION OF 20™ PERCENTILE AND FUTURE EXPECTED TRAFFIC

Presented below is the cover required for each layer to carry the future design traffic of
4.0 x 10° E80s.

Table 9-1: Minimum cover required to carry the future expected traffic

Depth (mm) | Penetration Cover Required (mm)
0 -150 4.2 240mm required
150 - 300 7.3 360 mm required, but layer is situated 150mm below
final level , therefore 210mm cover required for this
layer
300 — 450 6.7 340 mm required, but layer is situated 300mm below
final level , therefore 40mm cover required for this layer
450 - 6.8 350 mm required, but layer is situated 450mm below
downwards final level , therefore 100mm cover required for this
layer

Table 9-1 indicates that 240mm of cover is required on top of the existing pavement
layer in order to carry the future design traffic of 4.0 x 10° E80s.

9.2 PERFORMANCE CRITERIA RECOMMENDED FOR THE ASSESSMENT OF
PAVEMENT CONDITION

Below is the table that shows criteria recommended for the pavement condition using
DSN 800.

Table 9-2: Recommended criteria for assessment of the pavement condition

Structural Moisture | _Road Category C
Number DSN 800 | Regime X Y |
110 M3 240 110
61 M3 240 110
92 M3 240 110
126 M3 240 110
118 M3 240 110
Where: M3 = an wet moisture regime or poor drainage condition
And: DSN 800 > X = Sound condition
DSN 800 between X and Y = Warning condition
DSN 800<Y = Severe condition

The DSN 800 values were used to determine the condition of the pavement and its
shows that the pavement structure is in a severe condition.
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9.3 PAVEMENT REMAINING LIFE

The pavement structure is weak as manifested by the many crocodile cracks with
pumping, edge breaks, surface failure and potholes. The failures occur along the
entire length (Km 18 - Km 26) of road due to moisture ingress and poor maintenance
relative to the high traffic loading. The pavement is in a severe condition and is
unsuitable for the future design traffic and requires strengthening.

10 REHABILITATION PROPOSAL

10.1 GENERAL PHILOSOPHY

The proposed rehabilitation design is based on the future design traffic and the material
test results. The rehabilitation proposal considered the widening of the surface width to
10m, the strengthening of the pavement and the construction of ancillary roadworks
like concrete drains for drainage, guardrails and gabions to improve the safety of the
road for the road user.

10.2 RECOMMENDED REHABILITATION MEASURE

= The recommended rehabilitation therefore consists of; - Extension of the prefabricated
pipe culvert cross-drainage together with the reconstruction of the affected inlet and
outlet structures.

« Widening of the existing fills to accommodate the new roadway formation width, using
gravel material imported from the existing borrow pit

¢ Depending on the proposed pavement design construct a new stabilized sub base layer.

+« Construct a new base layer, different options will be investigated, between Stabilized,
Granular, Bitumen Treated or Bitumen Stabilized Base.

s Construction of shoulder fill (G7) using gravel material imported from the existing borrow
pit.

¢ Priming to protect the base layer.

e 40mm Continues graded medium grade wearing coarse recommended for surfacing.

» Construction of road prism drainage, including open concrete lined drains where
necessary.

s Application of road markings and instaliation of roadstuds.

e Grass sodding and hydroseeding fo protect the cut and fill slopes where required, and to
reinstate the vegetation at spoil, stockpile and borrow areas.

» [Improvements to existing minor access along the road.
e Erection of new guardrails and fencing.
+ Installation of road signs and road marking.

» Finishing and cleaning up the road reserve.
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11 PAVEMENT DESIGN

11.1 TRH4 CATALOGUE DESIGN

For the design traffic loading required, the TRH4 catalogue design proposed two

alternative pavements, namely a:

¢ Granular Base
e (Cemented Base.

+ Hot Mix Asphalt and
e BSM1

The alternative pavement structures are presented in table 11-1 below.

Table 11-1: TRH4 pavement options available for km 18. 00 to km 26.00

Description (T(:'::u(l':fé:)ses) {g;tﬁf; g)ases) mef:gﬂau BSM1(ES10) TG2
_ Base {2009)

Surfacing 40mm, {(A-E 2) 40mm, (A-E 2)/S 30mm, {A-E 2) 40mm AC

Base 150mm (G2) 150mm (C3) 80mm (BC) 250mm (BSM1)

Sub-Base 300mm (C4) 150mm {C4) 300mm (C3) 300mm (C3)

Upper Selected | 150mm {G7) 150mm (G7) 150mm (G7) 150mm (G7)

Lower Selected | 150mm (G9) 150mm (G9) 150mm (G9) 250mm (G9)

Sub-Grade 200mm The existing road prism to be reworked in-situ and compacted to 93% Mod.
AASHTO density (G10).

COST COMPARISONS FOR PAVEMENT DESIGN OPTIONS
Table 11-2: Granular Base Cost

Description TRH 4 (ES10) Rate Unit fkm QTY Amount/km
(Granular
Bases)
Surfacing 40mm, (A-E 2) R 1500 it 1040 R 1 560 000
Base 150mm {352} R 980 Im3 1545 R 1514 100
Sub-Base 300mm {C4) R 550 Im3 3000 R 1650 000
Upper Selected | 150mm (G7) R 290 Im3 1600 R 464 000
Lower Selected | 150mm {G9) R 200 Im? 1600 R 320 000
Sub-Grade 200mm
reworked R70 Im? 2000 R 140 000
existing (G10).
TOTAL R 5648 100
- __________ ____
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Table 11-3: Hot Mix Asphalt Base Cost

Description TRH 4(ES10) Rate Unit fkm QTY Amount/km
{Hot mix Asphalt
Bases)
Surfacing 40mm, (A-E 2) R 1500 it 1040 R 1560 000
Base 80mm (BC) R 1400 It 2000 R 2800 000
Sub-Base 300mm (C3) R 550 Im? 3000 R 1650 000
Upper Selected | 150mm (G7) R 290 Im3 1600 R 464 000
Lower Selected | 150mm (G9) R 200 Im? 1600 R 320 000
Sub-Grade 209n:nm reworked R 70 fin? 2000 R 140 000
existing (G10)
TOTAL R 6 934 000
Table 11-4: BSM1 Base Cost
Description BSM1{ES10) Rate Unit fkm QTY Amount/km
TG2 (2009)
Surfacing 40mm AC R1500 it 1040 R 1560 000
Base 150mm (BSM1) R 1100 m’ 2500 R 2750 000
Sub-Base 300mm (C3) R 850 fm? 3180 R 1650 000
Upper Selected | 150mm (G7) R 280 Im?3 1600 R 464 000
Lower Selected | 150mm (G9) R 200 m? 1600 R 320 000
Sub-Grade 200mm
reworked R70 fm? 2000 R 140 000
existing (G10)
TOTAL R 6 884 000
Table 11-5: Cemented Base Cost
Description Rate Unit fkm QTY Amount/km
TRH 4 (ES10}
(Cemented Bases)
Surfacing 40mm, (A-E 2)/S R 1500 it 1040 R 1560 000
Base 150mm (C3) R 630 Im? 1500 R 945 000
Sub-Base 300 mm (C4) R 550 Im? 3090 R 1699 500
Upper Selected | 150mm {G7) R 280 Im? 1600 R 464 000
Lower Selected | 150mm (G8) R 200 Im? 1600 R 320 000
Sub-Grade 209mm reworked R70 im? 2000 R 140 000
existing (G10)
TOTAL R 5128 500

a) GRANULAR BASE PAVEMENT

This type of pavement comprises of crushed stone for both base layer and
subbase layer. The nearest commercial source is situated in Ndlangubo area,
adjacent to the route P230 (R102) at approximately km 47 can supply material
for the base layer. The advantage of the granular base pavement structure is

-_
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that it is an unbounded stress hardening therefore can take high load, performs
well under expected traffic conditions, if maintained.

The base layer needs to be free from ingress of water or it may be prone to
premature failure. The main disadvantage of granular base includes a longer
construction period, the availability and high transportation cost of the material.

b} CEMENTED BASE PAVEMENT (C3)

A cemented base minimises ingress of water in the layers.

The advantages of a cemented base layer is most of the traffic stress are
absorbed by the cemented layers and relatively little by the sub-grade. The
disadvantage of the cemented base is the block cracking that will be evident
early in the life of the pavement. The cracks are caused by the mechanisms of
drying shrinkage and thermal stresses and will reflect through the overlying
asphalt surfacing.

¢} HOT MIX ASPHALT BASE PAVEMENTS
The advantage of a BTB is that the layer are easy to construct and can eliminate
long fraffic queue. The asphalt base can deform and fail by fatigue cracking.
When the base is overlaid on a cemented subbase, there is a possibility that
shrinkage or thermal cracking will reflect to the surfacing.

d) BITUMEN STABILISED BASE (BC and BSM)
The advantage of a BC and BSM base it behaves similar to unbound granular
materials with improved cohesion strength and reduced moisture sensitivity. The
source material is a typically well graded crushed stone. The disadvantage is the
high cost of construction.

11.2 MECHANISTIC DESIGN

The mechanistic design was done using Rubicon software package. Table 11-6 presents
the results of the mechanistic design with the expected bearing capacity of the different
pavement structure alternatives. The pavement structures derived using mechanistic
designs are less conservative than that of the TRH4 design.

Table 11-6: Design life of the different pavement options

Pavement Granular Cemented
Option Base Base BSM Base | BTB Base
pegnife | 828 | 1068 | 874 | 6

e S —
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12 SUMMARY OF COST

Table 11-2 to table 11-5 give the estimated cost per Km for the different pavement options. It
must be noted that these amounts are not the total cost per Km but just the total of the layer
works section of the bill of quantities. These amounts are also excluding VAT. See estimated
costs below:

Table 11-6: Summary of road works costs

. Granular Cemented
Pavement Option Base Base BSM Base BTB Base

Cost per KM R5650000 { R5130000 | R6880000 | R 6900000

The above table gives the construction cost only and does not take into consideration future
maintenance cost.

The Cemented base option is initially the cheapest cost but require more maintenance during
the life of the pavement. The Bitumen base option (BTB) is the most expensive to construct but
has the shortest construction time, reducing disruption to the traveling public. With the BTB’s
shorter construction time there are also a saving in cost for Traffic Accommodation and the
contractors General P&G costs.

12,1 CONSTRUCTABILITY

When choosing between different design options one should also consider
constructability and the practicality around the project.

o Of all the options the Granular Base options is the most difficult to construct.
Contractors have become used to using a Recycler to build a cemented or a
Bitumen stabilized layer. Some of them have lost the expertise to construct a
granular base with a well knitted mosaic surface finish, and as a result we have
seen premature failures of a granular base, either due to the lack of slushing or
to lack of compaction. A Granular base is also not advisable for a wet region.

¢ The Bitumen asphalt base option is the least difficult to construct with the least
amount of construction risks. The base is paved with a specialized paver with a
constant mix from the plant; there are therefore no issues with the mixing on site
as in the case with the BSM or cemented base. The BTB base is also ideal for
wet conditions.

The figure below indicates the measure of repair and how the exiting pavement structure
will be utilized to for the new pavement structure
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Proposed measure of repair on P50-1 (Km 18 -26)

Initial Rehabilitated
Comments
Pavemen Pavement
40mm AC
80 mm New BTB
Import 100mn G4
material on top of
G exiting Surfacing.
G6 Together with the

200mm hase layer

G7 G7 Upper Selected

No work required-

G9 ;
G9 New Lower selected

GY9 | G9 Sub grade

R e —————— ]
-
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13 UPGRADE AND WIDENING

Table 13-1: Cross Drainage positions and size

Chainage (m) Remarks Proposed
18+700 Replace existing pipe 1 x 600 Pipe
20+300 Replace existing pipe 1 x 600 Pipe
22+300 Replace existing pipe 1 x 600 Pipe
22+400 Replace existing pipe 1 x 600 Pipe
22+600 Replace existing PC 1 x 600 Pipe
22+680 Replace existing PC 1 x 600 Pipe
23+200 Replace existing PC 1 x 600 Pipe
23+400 Replace existing PC 1 x 600 Pipe
23+700 Replace existing PC 1 x 600 Pipe
24+500 Replace existing PC 1 x 900 Pipe
24+700 Replace existing PC 1 x 600 Pipe
25+800 Replace existing PC 1 x 600 Pipe

13.1 DRAINAGE STRUCTURES

The existing drainage structures will require lengthening, cleaning, headwalls and
gabion mattress. Clearing of vegetation and excavating of earth side drains will be
required. Below is a list of drainage structures that requires treatment.

14 ROAD BUILDING MATERIAL

141 Borrow pit investigation

All fill material shall be sourced from the existing borrow pit situated at km 0,02 just
after the intersection P50-2 with P326.

The gravel sub base, base layer material shall be obtained from commercial sources.

—___—___—#—-—————
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} Borrowe B on P02
| 52853188
E 21 16 24,18

Figure 20: Borrow Pit Location

14.2 Construction materials

The following pavement materials will be required for this project:

« Asphalt;

« Bituminous Prime;

« Cement for stabilising (CEM llI);

« Crushed stone obtained from commercial sources,
« Water for all roadworks.

a) Asphalt
There are two asphalt plants situated in the area of Empangeni, Much asphalt plant
and Enseleni plant. The asphalt mix design will be approved by the engineer prior to
use.

b) Crushed Stone

The proposed rehabilitation design and widening of the cross section to 10 m require a
considerable quantity of material. The material requirements are presented in
table 14-1.

¢) Cement
Cement utilised in cement stabilisation of the base material will be sourced from the
commercial source in the area and will be approved by the engineer prior to use.

d) Water

All water used on site will be tested by the contractor for compatibility with cement
stabilisation and will be approved by the engineer prior to use.

#
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14.3

Problematic soils

No problematic soils such as active clays or collapsible sands were found during the
test pitting of the subsurface soils investigation.

Table 14-1: Quantities

The approximate leading quantities for the permanent Works to be constructed are as

follows:
Description Source Approximate
quantity
Ear'thworks (cut or borrow In sit 4 500m®
te fill material 4 500m’
Earthworks {(cut to spoil)
. . commercial
Pipe culvert (new pipe) source 200m
Selected subgrade layer In situ
y 1500m®
source
Gravel shoulders (G7) Borrow pit 4 800m*
In situ
Stabilised subbase layer reconstruction
(G5 stabilised to C4) and 17 000m®
commercial
source
Stabilised base layer — (G5 Commercial 3
stabilised to C3) source 121000
Cape seal with double Commercial 80 000m?
slurry source ~
Concrete for lined drains Semmercl 950m?
sources
Commercial
Guardrails sources/ and 2 500m
site batching
Asphalt surfacing for Commercial
patching and edge break 195
sources

repairs to the existing road

#
S ——SSSSSSSSSSSSSSSSSSALLL S
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15 ACCOMMODATION OF TRAFFIC

It is proposed that all works on Road P50-1 (km 18,00 to km 26,00) are undertaken in half
width methods under stop/go traffic accommodation. Two closures with a maximum closure
distance of 2.0 km (0.25km tapper either side) are proposed. The minimum distance of 2 km
between two closures shall be maintained at all time to allow for overtaking, no temporary
bypasses will be constructed.

Allowance must be made for night closures. It is proposed that night closures be managed
utilising traffic signals.

16 RECOMMENDED PAVEMENT DESIGN

The existing pavement is in an extremely poor condition and will require strengthening for
the predicted long term traffic loading. Construction of new pavement layers and re-using
the existing good quality where necessary is therefore recommended.

The recommendation is to widening the width from 7,5m to 10m in order to meet the Kwa-
Zulu Natal Department of Transport standards for such category road.

In cost comparisons it can be observed that the most economical pavement is the cemented
base option. This option was not selected due to the fact that the pavement structure
required more maintenance during the pavement life time. It also takes longer to construct
with each layer requiring seven days to cure.

The Granular and Bitumen stabilized base option was not selected due to the lack of
availability of crushed stone material in the area and due to its construction period.

For this type of project, the Bitumen Base option was selected, due to the following reasons:

Construction Time
Construction Risk
Region — Wet region
Material availability

o=

The scope of work is therefore as follows

s The borrow pits material will be used as shoulder fill in order to achieve a 10m surface
width.

+ The GB6 quality material from the existing borrow pits will be used as make up in
conjunction with any excessive good quality material obtained from the existing base
material to form new cemented C3 subbase of 300 mm.

» The 80mm Asphalt base layer wili then be constructed/paved over the cemented sub
base layer

e The recommended surfacing is a continues graded medium grade asphalt wearing
course with AE-2 binder.

#
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Table 16-1: Proposed pavement design for reconstruction of P50-1 km 18,00 to km 26,00

Cemented Base From km 18.00 to 26.00
Surfacing 40 mm Continues Medium asphalt with AE-2 Binder
Layer Thickness Ucs or Material quality
CBR Compaction and size Pl Swell ITS
97% (TRD - 26mm maximum
Base 80 mm (BTB) design voids) size
Min ITS <
1000
Minimum
Sub-base 300mm (C3) | UCS:1- Compacted fo Constructed from | Maximum PI Maximum swell | 1TS =250
2MPa at 97% Mod type G6 minimum =6 after 02%@100% | kPaat100
100 % Mod | AASHTO Density material quality stabilization Mod. AASHTO % Mod.
AASHTO and AASHTC
Minimum Maximum
Upper CBR=15% | Compactedto aggregate size Maximum Pl Maximurm swell
Selected 150mm (G7) | @ 93% 93% Mod. 213 of layer <12 1,5% @ 100 %
Mod. AASHTO Density | thickness Med. AASHTO
AASHTO
Minimum Maximum
Lower CBR=10% | Compacted to aggregate size Maximum Pl Maximum swell
Selected 150mm (G9) | @ 93% 93% Mod. 2/3 of layer <12 1,5% @ 100 %
Mod. AASHTO Density | thickness Mod. AASHTO
AASHTO
Minimum Compacled to Maximum
CBR=7% | 95% Mod. aggregate size Maximum P Maximum swell
Subgrade 200mm {G9) | @ 95% AASHTO 2/3 of layer <12 15% @ 100 %
Mod. thickness Mod. AASHTO
AASHTO
ﬂ
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280053 REPORT P50-1 Stn 2
TRAFFIC HIGHLIGHTS OF SITE 280053
1.1 | Site Identifier 280053
1.2 | Site Name P50-1 Stn 2
1.3 |Site Description East of D258
1.4 |Road Description Route: Road : P50-1 Section: Distance : 0.0km
1.5 | GPS Position 3126 484E 28532548
1.6 |Number of Lanes 2
1.7 | Station Type Secondary
1.8 |Requested Pericd 2015/01/01 - 2015{12/31
1.9 | Length of record requested (hours) 8760
1.10| Actual First & Last Dates 2015/07/29 - 2015/08/07
1.11 | Actual available data (hours) 216
1.12 | Percentage data available for requested period 25
To Eshowe To D258 Total
2.1 | Total number of vehicles 16432 16520 32952
2.2 | Average daily traffic (ADT) 1825 1835 3660
2.3 |Average daily truck traffic (ADTT) 181 181 362
2.4 |Percentage of trucks 99 9.9 9.9
2.5 | Truck split % (short:medium:long) 57 :17.26 58:14:28 57 16:27
2.6 |Percentage of night traffic (20:00 - 06:00) 8.1 8.9 8.5
3.1 | Speed limit (km/hr) 60
3.2 |Average speed (km/hr} 59.2 575 58.3
3.3 |Average speed - light vehicles (km/hr) 59.7 58.1 58.9
3.4 |Average speed - heavy vehicles (km/hr) 53.6 52.2 52.9
3.5 |Average night speed {km/hr) 64.1 61.4 62.7
3.6 |15th centile speed (km/hr) 545 54.5 545
3.7 |85th centile speed (km/hr) 69.9 65.9 67.9
3.8 | Percentage vehicles in excess of speed limit 29.1 22.9 26.0
4.1 | Percentage vehicles in flows over 600 vehicles/hr 0.0 0.0 0.0
4.2 | Highest volume on the road (vehicles/hr) 2015/08/03 08:00:00 304
4.3 | Highest volume in the North (vehs/hr) 2015/07/31 14:00:00 226
4.4 |Highest volume in the South (vehs/hr) 2015/08/03 18:00:00 238
4.5 | Highest volume in a lane {vehicles/hr) 2015/08/03 18:00:00 238
4.6 | 15th highest volume on the road (vehicles/hr) 2015/08/01 16:00:00 33
4.7 | 15th highest volume in the North direction {vehs/hr} 2015/07/31 08:00:00 179
4.8 | 15th highest volume in the South direction (vehs/hr) 2015/08/07 08:00:00 177
4.9 | 30th highest volume on the road (vehicles/hr) 2015/07/29 17:00:00 293
4,10 30th highest volume in the North direction {vehs/hr) 2015/08/01 16:00:00 145
4,11 | 30th highest volume in the South direction (vehs/hr) 2015/08/05 17:00:00 153
5.1 |Percentage of vehicles less than 2s behind vehicle ahead
6.1 | Total number of heavy vehicles 1626 1633 3259
6.2 |Estimated average number of axles per truck 38 3.8 38
€.3 | Estimated truck mass (Ton/truck) 21.8 21.9 21.9
6.4 |Estimated average E80/truck 13 1.3 1.3
6.5 |Estimated daily £80 on the road 470
6.6 |Estimated daily E8Q in the Nerth direction 236
6.7 |Estimated daily E80 in the South direction 234
6.8 |Estimated daily E80 in the worst North lane 236
6.9 |Estimated daily E80Q in the worst South lane 234
6.10 ASSUMPTION on Axles/Truck (Short:Medium:Long) (2.0:50:7.0}
6.11 | ASSUMPTION on Mass/Truck (Short:Medium:Long) (10.9:31.5:39.8)
6.12 | ASSUMPTION on E80s/Truck (Short:Medium:Long} (06:25:2.1)
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280053 REPORT P50-1 Stn 2
r L/H/Volume Report
Date : 2015/07/29
Site : 280053 - P50-1 Stn 2
Description : East of D258
Date | Time | Dur. Lane 1 Lane 2 To Eshowe To D258 P50-1
Light Hvy Total [Light Hvy Total| Light Hvy Total | Light Hvy Total | Light Hvy Totat
150728/00:00 | 11:58] 757 16 867| 873 79 952 751 116 867] 873 79 952| 1624 195 1819
150730/ 00:00 | 24:00| 1522 189 1711| 1482 185 1667 1522 189  1711| 1482 185 1667, 3004 374 3378
160731|00:00 | 24:00| 1866 203 2069| 1955 183 2148| 1866 203  2069| 1955 193 2148 3821 396 4217
150801/00:00 | 24:00| 1916 149 2065 2013 161 2174{ 1916 149 2065 2013 161  2174| 3028 310 4239
150802/00:00 | 24:00| 1266 87 1353| 1163 80 1243| 1266 87  1353| 1163 B0  1243| 2428 167 2508
150803 00:00 | 24:00| 1875 183 2058 1861 194 2055\ 1875 183  2058| 1861 194 2055 3736 377 4113
150804|00:00 | 24:00| 1616 185 1801| 1656 194 1850 1616 165  1801| 1656 194  1850| 3272 379 3651
150805/ 00:00 | 24:00| 1603 192 1795| 1638 220 1867 1603 192  1795| 1638 229  1867| 3241 421 3862
150806/ 00:00 | 24:00| 1571 222 1793| 1649 231 1880| 1571 222 1793 1849 231  1880| 3220 453 3673
150807|00:00 | 12:04| 820 101 921 597 60 687  &20 101 921 597 90 687 1417 191 1608
148061627 16433 148871636 16523| 14806 1627 16433| 14887 1636 16523| 20693 3263 32056

Page 2



280054 REPORT P50-1 Stn 1
TRAFFIC HIGHLIGHTS OF SITE 280054
1.1 |Site Identifier 280054
1.2 |Site Name P50-1 Stn 1
1.3 | Site Description East of P326
1.4 |Road Description Route : Road:P50-1 Section: Distance : 0.0km
1.5 | GPS Position 3116 54.8E -28 52 58.3S
1.6 |Number of Lanes 2
1.7 |Station Type Secondary
1.8 |Requested Period 2015/01/01 - 2015/12/31
1.2 |Length of record requested (hours} 8760
1.10| Actual First & Last Dates 2015/07/29 - 2015/08/07
1.11 | Actual available data (hours} 218
1.12 | Percentage data available for requested period 25
To Eshowe To P326 Total
2.1 |Total number of vehicles 7250 7008 14258
2.2 |Average daily traffic (ADT) 797 771 1568
2.3 |Average daily truck traffic (ADTT) 73 67 140
2.4 |Percentage of trucks 9.2 8.7 9.0
2.5 | Truck split % (short:medium:long) 67:13:20 65.13:22 66 :13:21
2.6 |Percentage of night traffic (20:00 - 06:00) 78 9.3 8.5
3.1 |Speed limit (km/hr) 60
3.2 |Average speed (km/hr) 63.3 64.0 63.7
3.3 |Average speed - light vehicles (km/hr) 64.6 64.7 64.6
3.4 |Average speed - heavy vehicles (km/hr) 48.6 56.5 52.4
3.5 |Average night speed (km/hr) 615 61.8 61.7
3.6 {15th centile speed (km/hr} 54.5 54.5 54.5
3.7 (85th centile speed (km/hr) 758 77.9 779
3.8 {Percentage vehicles in excess of speed limit 53.0 57.6 5656.3
4.1 |Percentage vehicles in flows over 600 vehicles/hr 0.0 c.0 0.0
4.2 |Highest volume on the road (vehicles/hr) 2015/08/03 16:00:00 181
4.3 [Highest volume in the North (vehs/hr) 2015/07/31 14:00:00 101
4.4 [Highest volume in the South {vehs/hr) 2015/08/03 08:00:00 103
4.5 [Highest volume in a lane (vehicles/hr) 2015/08/03 08:00:00 103
4.6 |15th highest volume on the road (vehicles/hr) 2015/08/05 17:00:00 138
4.7 [15th highest volume in the North direction (vehs/hr} 2015/08/05 17.00:00 79
4.8 |15th highest volume in the South direction (vehs/hr) 2015/08/Q7 08:00.00 75
4.9 (30th highest volume on the road {vehicles/hr) 2015/07/30 08:00:00 127
4.10|30th highest volume in the North direction (vehs/hr) 2015/07/29 16:00:00 69
4.11(30th highest volume in the South direction (vehs/hr) 2015/08/06 17.00:00 62
5.1 |Percentage of vehicles less than 2s behind vehicle ahead
6.1 | Total number of heavy vehicles 666 611 1277
6.2 |Estimated average number of axles per truck 34 35 34
6.3 |Estimated truck mass (Ton/ftruck) 194 20.0 19.7
6.4 |Estimated average E80/truck 1.1 1.2 1.2
6.5 |Estimated daily E80 on the road 163
6.6 |Estimated daily E80 in the North direction 84
6.7 |Estimated daily E80 in the South direction 79
6.8 |Estimated daily E80 in the worst North lane 84
6.9 |Estimated daily E80 in the worst South lane 79
6.10 | ASSUMPTION on Axles/Truck {Short:Medium:Long} (20:50:7.0)
6.11| ASSUMPTION on Mass/Truck {(Short:Medium:Long) (10.9:31.5:39.8)
6.12| ASSUMPTION on E80s/Truck {Short:Medium:Long) (06:25:2.1)
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280054 REPORT P50-1 Stn 1
L/H/Volume Report
Date 1 2015/07/29
Site : 280054 - P50-1 Stn 1
Description : East of P326
Date | Time | Dur. Lane 1 Lane 2 To Eshowe To P326 P50-1
Light Hvy Total | Light Hvy Total| Light Hvy Total | Light Hvy Total | Light Hvy Total
150720\00:00 | 13:32| 428 44 472 401 34 435 428 44 472 401 34 435 829 78 907
150730/00:00 | 24:00| 655 80 735 642 62 704 655 80 735 642 62 704 1297 142 1439
150731,00:00 | 24:00| 825 82 907 839 73 912 825 82 907 839 73 912 1664 155 1819
150801|00:00 | 24:00| 799 66 865 850 64 914 799 66 865 850 64 914 1649 130 1779
150802(00:00 | 24:00) 563 36 599 454 30 484 563 36 599 454 30 484 1017 66 1083
150803(00:00 | 24:00| 811 B3 B894| 805 78 883 811 83 894 BOS 78 883 1616 161 1777
150804(00:00 | 24:00), 689 78 767 687 V3 760 689 78 767 687 73 760 1376 151 1527
150805(00:00 | 24:00( 715 88 803 728 94 822 715 88 803 728 94 822 1443 182 1625
150806(00:00 | 24:00| 717 76 793| 724 72 T96 717 76 793 724 72 796 1441 148 1589
150807|00:00 | 12:39| 382 34 416| 267 31 298 382 34 416 267 31 268 649 65 714
6584 667 7251| 6397 611 7008 6584 667 7251 6397 611 7008| 12981 1278 14259
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7484 14968
25 DATA Capacity |
[RADT 3060
% Heavy vehlclas 0.9
2
Light vehiclas
3288
mn_uvy vehicles. 362
Analysis Period Analysis | Lightvehicle | Heavy vehicle T Ea0s
Yoar Year Period growth rate growth rate growth rate
No {¥sar) (%} (36} {%
2018 1 1 200 200 2.00
2017 2 2] 200 2.00 200
2018 3 E] 2.00 2.00 2.00
2019 4 4 200 2.00 2.00
2020 5 3 2.00 2.00 200
2021 [ 6 2.00 2.00 2.00
2022 7 7 200 2.00 2.00
2023 8 ] 2.00 2.00 200
2024 g (] 2.00 2.00 2.00
2025 10 10 200 2.00 2.00
2026 11 11 2.00 2.00 200
2027 12 12 2.00 2.00 2.00
2028 13 13 200 200 2.00
2028 14 14 200 2.00 2.00
2030 15 15 2.00 2.00 200
2031 16 16 200 2.00 2.00
2032 17 17 200 2.00 2.00
2033 18 18 2.00 2.00 200
2034 18 19 200 200 200
2035 20 20 2.00 2.00 2.00
2036 21 21 2.00 2.00 200
2037 22 22 2900 2.00 2.00
2015 DATA Capaclt
[AADT 4680
|% Honvy vehicles [E)
Light vahiclos
3288
Hca\_rz vehicles 382
nalysis Pariod Analysis Light vehicle Hravy vehicla E80's
Yanr Yoar Period growth rate growth rata
No (Yoer) {%)
2016 1 1 4.00 400
207 2 2 4.00 4.00
20185 3 3 4.00 4.00
2019 4 4 4.00 4.00
2020 5 3 4.00 4.00
2021 [ [ 4050 4.00
2022 7 7 4.00 4.00
2023 8 B 400 4.00
2024 9 9 4.00 4.00
2025 10 10 4.00 4.00
2026 11 " 4.00 4.00
2027 12 L2 450 400
20268 13 3 4.00 4.00
2029 14 14 400 4.00
2030 18 15 4.00 4.00
2031 18 16 4.00 4.00 4.00
2032 17 17 4.00 4.00 4.00
2033 18 18 4.00 4.00 4.00
2034 19 19 4.00 4.00 4.00
2035 20 20 4.00 4.00 4.00
2038 i 21 4.00 4.00 4.00
2027 22 22 4.00 4.00 4.00
2015 DATA Capai
AADT 3680
% Heavy vehiclas [X]
Light vehiclas
3208
Hoavy vahlclas 382
Iyzis Psriod Analysiz | Lightvehicle | Heavy vehicle EE0's
Year Year Pariod growth rata growth rate growth re
No (Yuar) ) 3]
2016 1 1 6.00 6.00 6.00
2017 2 2 6.00 6.00 6.00
208 3 3 8.00 8.00 6.00
219 4 4 €.00 6.00 6.00
2020 B 5 6.00 6.00 6.00
2021 [ [ £.00 £.00 6.00
2022 7 7 6.00 6.00 5.00
2023 8 8 6.00 6.00 6.00
2024 9 9 6.00 6.00 6.00
2025 10 10 6.00 6.00 §.00
2026 ikl 11 6.00 6.00 6.00
2027 12 12 6.00 6.00 6.00
2028 13 13 6.00 6.00 6.00
2029 14 14 .00 £.00 6.00
2030 15 15 8.00 8.00 6.00
2031 16 16 &.00 6.00 6.00
20632 17 17 .00 6.00 6.00
2033 18 18 6.00 5.00 B.00
2034 18 19 .00 §.c0 £.00
2035 20 20 6.00 .00 6.00
2036 21 21 6.00 .00 B.00
2037 22 22 6.00 6.00 6.00
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MATROLAB GROUP (PTY) LTD

CIVIL ENGINEERING SERVICES

Unit 7, Pannylane Park, 64 Ebonyfisid Avenus, Springfielt Fark Tel: 031 - 579 1220
P O Box 74563, Rochdale Park, 4034 Fax: 031 - 578 1344

CLIENT ROYAL HASKONING DHV jpROJECT P50-1

JOB REFERENCE |101893

ATTENTION MR. HEIN ARNOLD DATE 23 /03 /2015

TEST PIT PROFILE REPORT

TEST PIT
1

PROFILED BY
MR. R. RAMDEEN

GPS CO-ORDINATES
28° 51'09,2"
31° 1945, 7
Lo 31, WG584

CHAINAGE
184900 LHS LWP

EXCAVATION BY
HAND

Vaber | Sofl Derth SO DESCRIPTION
Tabie | Legend grrn) Moisture, Colour, Conaistency, Structure, Soil Typs, Origin, Generel AND NUWEER

ASPHALT - Semi-gap-graded goubls seal semi-porous,

Tacky bondsd rutting=0

______ 35

o Slightly moist light grey + yeliow stongty cemented,uniform, 1A
Westhered SANDSTONE hase imported. (PHEN*)
Moishure 3.4% (HCL+)
Slighdly mioist pale red + orange medium dense uniform, 18
Fine SAND#Weathered SANDTSONE Sub base stported (PHEN-)
Molstirec6 6% (HCL)

Shghtly moist tark orange brown+dark grey medium dense,

unifcrm, fine SAND+highly weathered SANDSTONE Selected, ic
-, (PHEN-)
Moishure: 5.8% (HCL-)
Shghtky moist derk yelow brown+orange+ight arey hediom 1D
dense unitorm, fing SAND+highly weatherd SANDSTONE insitu (PHEN-)
Moisture:5.3% (HCL)

MATROLAB GROUP (PTY) LTD - KZN




MATROLAB GROUP 1y, L.

- CIVIL ENGINEERING SERVICES -

Testtng Loboraiory

a SANAS Accredited Testing Laboratory, No. TO239
UNIT 7, PENNYLANE PARK, 64 EBONYFIELD AVE., SPRINGFIELD PARK Teol. :031-5791220/1

P.Q. BOX 74663, ROCHDALE PARK, 4034 Fax :031-5791344
Emall : lawrenceg@matrolab.co.za
TEST RESULTS
ROYAL HASKONING DHvV Project : The Rehabiiitation Of Main Aoute P50-1
72 COTSHOLD DRIVE : From KM 18,00 - KM 26,00
WESTVILLE Your Ref H
Our Ref :101893/A
Attantion: Mr Hein Amold Date Repontad 1 24.04.2015
IEVE ANALYSIS, ATTERBERG LIMIT BR S(TMH1:A1-A5.A7.A8
SAMPLE NO. EB516 E8517 E8518 E8518
HOLE NO. TP1A TP1B TP1C TP1D
ROAD NO. LWP LWP LWP LWP
DEPTH {mm) 35-200 200-320 320-660 860-800
CHAINAGE CH184800LHS CH18+900LHS CH18+800LHS CH18+200LHS
LAYER TYPE )
STABILISED WITH Natural Natural Natural Natural
SUPPLIER
CURING METHOD
DESCRIPTION Lt Gra+Yel WY Pale Rd+0r Fine Dk Or Br+Dk G F/ Dk Yeal Br+Or+Gr
Sandstong Sand+W/S/Stone Sand+H/MW S5/Stone Sand+H/W S/Stone
SIEVE ANALYSIS (% PASSING)
178 mm
63 mm
53 mm 100 100
37.5 mm 85 80
265 mm 172 69
18.0 mm 63 66
13.2 mm 55 64 100 100
475 mm 39 59 a7 99
20 mm 32 56 43} 98
0.425 mm 19 33 50 38
0.075 mm ‘ 5 9 15 10
SOIL MORTAR
COARSE SAND<2.000mm >0.425mm 41 a1 45 80
FINE SAND <0.425mm »0.075mm 44 43 as 30
MATERIAL <0.075mm 16 16 17 10
CONSTANTS
GRADING MODULUS 2.44 2.02 1.44 1.53
PRA CLASSIFICATION A-1-a{0) A1-b{0) A-1-b{0} A-1:b(0)
COLTO CLASSIFICATION @6 G7 - Go
TRH CLASSIFICATION G6 G7 - -
TRH Class.(INSITU |93%(90%]) - - - - G10jG10 GOJG10
LIQUID LIMIT (%%) - ’ - - -
PLASTICITY INDEX (0.425mm) NP NP NP NP
LINEAR SHRINKAGE (%} 0.0 0.0 Q.0 0.0
MOD AASHTO
MAXIMUM DRY DENSITY {kg/m"3) 1861 2102 ) 2001 1896
OPTIMUM MOISTURE CONTENT (%%} 11.0 79 8e 9.1
MOULDING MOISTURE (3%) 10.8 77 9.0 8.9
TYPE OF TEST CER CBR C8R CBR
CBR-UCS @ 100% MOD AASHTO 73 35 11 17
CBR-UCS @ 98% MOD AASHTO 58 28 10 15
CBR-UCS @ &7% MOD AASHTO 52 25 9.4 14
CBR-UCS @ 95% MOD AASHTO 42 20 8.4 12
CBR-UCS @ 93% MOD AASHTO az2 17 6.8 8.6
CBR-UCS @ 90% MOD AASHTOQ 22 14 4.5 4.1
CBR-UCS @ % MOD AASHTO derived from caiculation. .
| % SWELL AT [MOD]INRE}{PROC] [oo1 fooz Jo.o2 Jo.02 Jo.04 Joor Jos0 Joso Joe3 foa7 077 Jo.es |

Remarks:  Deviation from TMH 1 ; A8 : 90% compaction
achieved using mechanical compactor.

A

FORM: A1 Program ver 3.3(26.01.2010)  Tachnical Signatory : Lawrence Gu{sndar/nassns Bhikam




P.0.BOX 74663, ROCHDALE PARK, 4034

TEST RESULTS

ROYAL HASKONING BHV
72 COTSHOLD DRIVE
WESTVILLE

Atlention: Mr Hein Arnoid

Tel

‘ a SANAS Accredited Testing Laboratory, No. TO239
UNIT 7, PENNYLANE PARK, 64 EBONYFIELD AVE., SPRINGFIELD PARK

MATROLAB GROUP v, Lo

- CIVIL ENGINEERING SERVICES -

: 031-5791220M
Fax :081-5791344
Email : lawrenceg@matrolab.co.za

Testing Laboralory

Project : The Rehabilitation Of Main Route P50-1
: From KM 18,00 - KM 26,00

Your Ref
Our Ref
Date Reported

: 101893/A

1 24.04.2015

IN-SITU DRY DENSITY REPORT (TMH1 A10(b))

1. Dry Density reported ta 1 kg/m 3
2. Nuclear Gauge calibrated ennually.

Section : P50-1 Tested By ; Mr R Ramdeen Date Tested  : 23.03.2015

Layer Type : See Test Positions Compaction Energy  : MOD AASHTO
Maximum | Optimum | In-Situ

Position Depth Material Description Dry Moisture | Dry Moisture | Relative
Density Content Density Content Compaction

(mm} tkg/m) %) |(kg/m3) (%) (%)
1A 35-135 Lt Gr+Yel W/5/Stone 1861 11.0 1764 8.0 94.8
iB 200-300 Rd+0Or Sand+W/S/Stone 2102 7.8 1812 1.2 B6.2
c 320-420 Qr Br +Gr Sand+S5/Stone 200 89 1793 12.4 BO.6
10 660-760 Yel Br+Or Gr Sand+S/Stone 1996 9.1 1888 1.3 94.6
Tests done by means of Nuclaar method.

Test Positions

Layer Type:

1A-Base

1B-Subbase

1C-Selected

1D-Inslu

Deviation from test method

Remarks :

FORM: A10(b) | Program ver 3.3(26.01.2010)

P/

Technical Signatory : Lawrence thrender{ﬂasaﬂs Bhikam

/




UNIT 7, PENNYLANE PARK, 64 EBONYFIELD AVE., SPRINGFIELD PARK Tetl,

P.0.BOX 74883, HOCHOALE PARK, 4034

Fax

TEST RESULTS

ROYAL HASKONING DHV
72 COTSHOLD BRIVE
WESTVILLE

Attention: Mr Hein Amold

MATROLAB GROUP e1v,) .

- CIVIL ENGINEERING SERVICES -

Sanas

<557 Ffasting Laboratory

a SANAS Accredited Testing Laboratory, No. TO239

: 031-5781220/1
: D31-5781344
Email : lawrenceg@matrolab.co.za

Prolect : The Rehebilitation Of Main Rowte P50-1
: From KM 18,00 - KM 26,00

Your Ref
Gur Ref
Date Reported

- 101893

1 24.04.2015

MOISTURE / DENSITY RELATIONSHIP (TMH1 : A7)

Sample No. ; E8516

Hoie No.

cTP1A

Depth {mm} 135-200

Qrigin : CH18+900LHS LWP

Stabilized With

; Natural

Compaction Energy : MOD AASHTO

Material Description  : Light Grey+Yellow Weathered Sandstone

Maximum Dry Density  (kg/m? ) : 1861
Optimum Moisture Content (%)

110

Point No.

Moisture (%)

77 9.7

10.7

1.7 1137

Density (kg/m3 )

1753 | 1834

1858

1855 1783

1880

1860

1820

1800

1780

DEY DENSITY ky/m 3

1760

1740

TI!ll]llIlllIlllllll“liilllll[llll|!I:!lIll-lIi*lllllllllllllillill I‘llll-ll||

paas s dae s aanagadaa sy eyl

7

8

1720 IllllllilllIIIlIlIIIIIIIIIlellIlllIlll

-8

10

i

MOISTURE %)

12 13 14

Remarks :

Wb,

Program ver 3.3(26.01.2010)  Technical Signatory : Lawrencg Govender/asafis hikam




MATROLAB GROUP @rv) Lo,

- CIVIL ENGINEERING SERVICES -

Tesung y Laboratory

l  a SANAS Accredited Testing Laboratory, No. TO239
UNIT 7, PENNYLANE PARK, 64 ERONYFIELD AVE., SPRINGFIELD PARK Tel. : 031-57912201

P.C.BOX 74663, ROCHDALE PARK, 4034 Fax :031-5791344
Email ; lawrenceg@matrolab.co.2a
TEST RESULTS
ROYAL HASKONING DHV Project : The Rehabiitation Of Main Route P50-1
P O BOX 1066 : From KM 18,00 - KM 26,00
PIETERMARITZBURG Your Ref :
3200 Our Ref : 101898
Attention: Mr Hein Arnold Date Rsported 1 24.04.2015

MOISTURE / DENSITY RELATIONSHIP (TMH1 : A7)

Sample No. ; EBS17 Hole No. : TP1B Depth [mm) 1 200-320
Crigin : CH18+B00LHS LWP ) Stabilized With  : Natural Compaction Energy : MOD AABHTO
Materiai Description  : Pale Red+Orange Fine Sand+Weathered Sandstone

Point No. 1 2 3 4
Maistura (%) s8 Jleg |78 |90
Density (kg/m?3 ) 2060 12088 |2102 | 2041

Maximum Dry Density  (kg/m3 ) ; 2102
Optimumn Moigture Content (%) 7.9

2110

2100

2080

tom §

2070

DAY DEMSITY

2050

2040

lllllllllilllillll|.|ll|llll'i'llllIlIIIIIIlII-I1Illllllfllllilllllllllll|I Illlllll

PR T R W N N N A S U W ST U WA VO VU O AU TN HE TR W W T M 1lllj|llll'lllllil|||
2030

8 7 8 9 10
MOISTURE (%)

ggiw

FORM: A7 Program ver 3.3(26.01.2010)  Technlcal Signatory : Lawreyoe Govender/Rasalis Bhikarn
7

L2}

HRemarks ;




MATROLAB GROUP v, L.

- CIVIL. ENGINEERING SERVICES -

> mmd 3 SANAS Accredited Testing Laboratory, No. TO239
UNIT 7, PENNYLANE PARK, 64 EBONYFIELD AVE., SPRINGFIELD PARK Tel. :031-578122011

P.0.BOX 74663, ROCHDALE PARK, 4034 Fax :031-5791344
Emalil : lawrenceg@matrolab.co.za
TEST RESULTS
ROYAL HASKONING DHV Project : The Rehabilitation Of Main Route P50-1
P 0 BOX 1066 : From KM 18,00 - KM 26,00
PIETEAMARITZBURG Your Ref :
3200 Qur Ref 1101893
Attention: Mr Hein Arnold Date Reported 124.04.2015

MOISTURE / DENSITY RELATIONSHIP (TMH1 : A7)

Sample No. : EB518 Hole No. 1 TP1C Depth (mm) : 320-860
Origin : CH18+900LHS LWF Stabilized With  ; Natural Compaction Energy : MOD AASHTO
Materlal Description  : Dk Or Br+Dk Gr Fine Sand+H/W Sandstone

Maximuen Dry Density  fkg/m3 ) © 2001 Point Ne. 1 2 3 4 s

Oplimum Moisture Content (%) ;8.9 Moisture (%) ot 77 24 S Licf
Density {kg/m3 ) 1938 {1978 2001 | 1980 |1944

2010

1930

1970

1860

DRY DENSITY gim 3

1850

1940

1830

|llIllllllllIlllltlllillllllllllllllllllllllllllIIII||IIIlllllllll1lllll'llln’l] IIIIII.III

1920-!l_llllllllllllll.llIIIIIIIIII]II[||[||[ l[_]llllIIIIIIIIIRIIII[]II.IIIIII

8 7 B 9 10 11 12
MQISTURE (%}

|FoRAM: A7 Program ver 3.3(26.01.2010)  Technical sagnmow:Lameme[GwenderMasmis Bhikam

Remarks :




UNIT 7, PENNYLANE PARK, 64 EBONYFIELD AVE., SPRINGFIELD PARK

P.0.BOX 74663, ROCHDALE PARK, 4034

TEST RESULTS

ROYAL HASKONING DHY
P O BOX 1068
PIETERMARITZBURG
3200

Altention: Mr Hein Arnold

Tel.
Fax

MATROLAB GROUP 1y, L.

- CIVIL ENGINEERING SERVICES -

a SANAS Accredited Testing L.aboratory, No. TO239

. 031-5791220/1

1 031-5791344

Email : lawrenceg@matrolab.co.za

Project : The Rehabilitation Of Main Route P50-1
: From KM 18,00 - KM 26,00

Your Ref
Our Ref

Date Reported

: 101 £93
 24.04.2015

MOISTURE / DENSITY RELATIONSHIP (TMH1 : A7)

Sample No. : EBS19

Haole No.

:TAD

Depth (mm)

: 660-B00

Origin : CH18+800LHS LWP

Stabilized With

: Natural

Compaction Energy

:MOD AASHTO

Material Description  : Dk Yel Br+Or+Lt Gr Fine Sand+H/W Sandsione

Optimum Moisture Coment (%)

Maximum Dry Dengity  {kg/m3 ) ; 1996
181

Point No.

Molsture (%)

6.0

8.0

9.0

10.0 |120

Density (kg/m? ) 1935

1978

1985

1986 | 1940

2000

1680

1880

1870

1860

1850

DRY DENSITY  Qgim &

1840

IllllllllllllltllI]IIl.lIIll_l—TTTllllI1IIlIIIIlIIIIIIIII-IIII'II'Il'II'l'IlIIII.l

1930

TUTTETN T}

1920lll]lllllllIIII|IIIllllllllllillllilllll

|III‘_[J]|III[!]!II‘!]l]llllll

w

53

7

8

MOISTURE (%)

10 1

12

Aemarks :

FORM: A7 Program ver 3.3(26.01.2010)

Pt

Technical Signatory : Lawremfz Govendert/Rasalis Bhikam

[}



MATROLAB GROUP (PTY) LTD

CIVIL ENGINEERING SERVICES
Uit 7, § Park, t4 Ebonyfield A , Bpringfistd Park Tel: 031 - 579 1220
P O Box T4563, Park, 4034 Fax: 08 - 579 1344
CLIENT ROYAL HASKONING DHV [prosect P50 - 1
JOB REFERENCE (101893
TEST PIT PROFILE REPORT
TEST PIT
2
PROFILED BY
MR. R. RAMDEEN
GP5S CO-CRDINATES
28" 51'29,6"
31° 19187
Lo 31, WG5 84
CHAINAGE
204200 LHS LWP
EXCAVATION BY
HAND
Wster | Sof Denth SOR. DESCRIFTION SANMPLING TYPE
Tobie | Legend | rom) Moisture, Colour | Consistency, Structure, Soil Type, Origin, General AND NUWEER
ASPHALT- Croscodie cracking on surface patching potholing,
Double sealcoml-gapad graded semi-porous, fresh bornding,
rudting=1 Omen
——— * Stightty moist §ght orey yellow+light grey strongly 24
- cemented uniform, weathered SANDSTONE Base Jnported (PHEM+)
______ Moisture: 3.8% (HCL+3
oo 0 T Spahiv moist ight velow brownsicHt arev+sootted orenae, o)
F---—- Medium dense uniform, weathered SANDSTONE Sub bass, (PHEN-)
T Imported 0
Molsture:5.3% (HCL-)
Slghtly moist ake red medium dense uriform héghly 2C
weathered SANDSTONE selected, imporied (PHEM-)
Moigture:G8% (HCL-)
Shghtly moist,dark orengs brownrHale red medium dense, 2D
Uniform highly weathered SANDSTONE selected imported (PHEN-)
______ Moisture: 5 8% (HCL-)
"/:‘_ S00 Slightly moist dark grey SrowTHorange mediun dense uniform, 2E
e shghtly CLAYVEY SAND+weathered SANDSTONME Insiu (PHEN-)
Moishae:7.9% FHCL-)
Skohily maist dark orange+apolied yelow medium dense, - 2F
uniform, CLAYEY SAND insitu (PHEN-)
& N Moisture: 7 5% (HCL-)
ZTAE0 T Sygrity moist derk arey brown + orance medium dense, 26
o Urniform,sfghtly CLAYEY SAND+weathered SANDSTOME, (PHEN-}
AT nsilu
| R Molshure:6.9% MG
] 800
REMARKS

MATROLAB GROUP {PTY} LTD - KZIN




MATROLAB GROUP rv, L1p.

- CIVIL ENGINEERING SERVICES -

UNIT 7, PENNYLANE PARK, 64 EBONYFIEED AVE., SPRINGFIELD PARK Tel.

P.0.BOX 74663, ROCHDALE PARK, 4034

a SANAS Accredited Testing Laboratory, No. TO239

+ 031-579122011

Fax :031-5791344

Emall ; lawrenceg@matrolab.co.za

JEST RESULTS

TR

4 'Tashng Lubomlow

I S b AL,

ROYAL HASKONING DHY Project : The Rehabilitation Of Main Route P50-1

P O BOX 1066 : From KM 18,00 - KM 26,00

FIETERMARITZBURG Your Ref H

3200 Qur Ref 1 101883/B

Attention: Mr Hein Amoid Date Reported 1 24.04.2015
IEVE ANALYSIS, ATTERBERG LIMITS, CBR, U MH1:Al- 7

SAMPLE NO. E8520 EB521 EB522

HOLE NO. TP2A TP2B TP2C

ROAD NO. LwpP LWP Lwe

DEPTH {mm) 30-110 110-300 300-400

CHAINAGE CH20+200 LHS CH20+200 LHS CH20+200 LHS

LAYER TYPE

STABIUSED WITH Natural Natural Natural

SUPPLIER

CURING METHOD

DESCRIPTION Lt Gr Yel+Lt Gr Lt Yel Br+11 Gr+Or Pale Rd H/W

W/Sandstone W/Sandstone Sandstone

SIEVE ANALYSIS (% PASSING)

75  mm

83 mm

53 mm 100

375 mm 78 100

285 mm 69 80

19.0 mm 64 B84 100

13.2 mm 59 83 89

4,75 mm 50 72 88

20 mm 46 66 88

0.425 mm 36 50 88

0.075 mm 14 14 23

SOIL MORTAR

COARSE SAND<2.000mm »>0.425mm 22 24 29

FINE SAND <0.425mm >0.075mm 48 55 47

MATERIAL <0.075mm 30 21 24

CONSTANTS

GRADING MODULDS 2.04 1.70 1.13

PRA CLASSIFICATION A-1-b(0) A-1-b(0) A-2-4(O)

COLTO CLASSIFICATION G8 G8

TRH CLASSIFICATION &6 - -

TRH Clags.(INSITU j93%|80%) - - Ga|cY - -

LIQUID LIMIT {36) 21 19 5

PLASTICITY INDEX (0.425mm) SP SP 8

LINEAR SHRINKAGE (%) 1.0 0.5 4.0

MOD AASHTO )

MAXIMUM DRY DENSITY (kg/m"3) 2016 2127 1980

OPTIMUM MOISTURE CONTENT (%) 2.3 7.2 8.8

MOULDING MOISTURE (%) 2.6 . 7.2 9.1

TYPE OF TEST CBR CBR CBR

CBR-UCS @ 100% MOD AASHTO 48 25 8.2

CBR-UCS @ 98% MOD AASHTO 42 19 5.1

CBR-UCS @ 97% MOD AASHTO ag 17 4.7

CBR-UCS @ 95% MOD AASHTO ek 13 4.0

CBR-UCS @ 83% MOD AASHTO 25 10 3.8

CBR-UCS @ 90% MOD AASHTO 18 7.0 3.4

CBR-UCS @ % MOD AASHTO derived from caiculation.

[ % SWELL AT [MODJINRBIPROC]

|ooo fo02 Joo2 To26 Jo26 [041 Ja7e [276 [281 |

Pemarks : Deviation from TMH 1 : AB : 90% compagction
achieved using mechanical compactar,
| FORM: A1 | Program ver 3.3(26.01.2010}  Technical Signatory : Lawran?'e Govender/Rasalis Bhikam

/



MATROLAB GROUP @1y, Lo,

- CIVIL ENGINEERING SERVICES -

»adNads

527 fasting Laboritory

a SANAS Accredited Testing Laboratory, No. TO239

UNIT 7, PENNYLANE PARK, 64 EBONYFIELD AVE., SPRINGFIELD PARK Tel.
P.0.BOX 74663, ROCHDALE PARK, 4024

1 031-6791220/1
Fax :031-5791344
Email : lawrenceg@matrclab.co.za

TEST RESULTS

ROYAL HASKONING DHY Project : The Rehabilitation Of Main Route P50-1
P O BGX 1066 : From KM 18,00 - KM 26,00
PIETERMARITZBURG Your Ref :
3200 Qur Ref . 101803/C
Attention: Mr Hein Arnold Date Reported 1 24.04.2015
IEVE ANALYSIS, ATTERBERG LIMITS, CBR MH1:A1-
SAMPLE NO. Ef523 Eg524
HOLE NO. TP2 D,EF TP2 G
ROAD NO. LWp LWP
DEPTH {mm)} 400-630 630-800
CHAINAGE CH20+200 LHS CH20+200 LHS
LAYER TYPE
STABILISED W|TH Natural Natural
SUPPLIER
CURING METHOD
DESCRIPTION Refer To Profile Dk Gr Br+Or Ci
W/S/Stone
SIEVE ANALYSIS (% PASSING}
75 mm
83 mm
53  mm
37.5 mm
26.5 mm
19.0 mm 100
123.2 mm 99 100
4.75 mm 98 100
20 mm 94 96
0.425 mm 72 71
0.075 mm 27 27
SCIL MORTAR
CCARSE SAND<2.000mm >0.425mm 23 26
FINE SAND <0.425mm >0.075mm AB 46
MATERIAL <D.075mm 29 28
CONSTANTS
GRADING MODULUS 1.07 1.06
PRA CLASSIFICATION A-2-4{0) A-2-5(0)
COLTO CLASSIFICATION G8 ) G7
TRH CLASSIFICATION - Gy
TRH Class.(INSITU |93%|50%]) Ga|G8 -]-
LIQUID LIMIT {%) K] 42
PLASTICITY INDEX (0.425mm) SP sp
LINEAR SHRINKAGE (%) 0.5 1.0
MOD AASHTQG
MAXIMUNM DRY DENSITY (kg/m”"3) 1876 1718
QPTIMUM MOISTURE CONTENT (%) 11.3 135
MOULDING MOISTURE (%) 11.8 13.8
TYPE OF TEST CBR CBR
CBR-UCS @ 100% MOD AASHTO 20 24
CBR-UCS @ 98% MOD AASHTO 17 22
CBR-UCS @ 97% MOD AASHTO 16 20
CBR-UCS @ 95% MOD AASHTO 14 18
CBR-UCS @ 93% MOD AASHTO 13 16
CBR-UGS @ 90% MOD AASHTC 10 13
CBR-UCS @ % MOD AASHTO derived from calculation.
{% SWELL AT [MODJINRBIPROC] |o.31 Jo40 o043 Joa6 fo.17 Jo.1e | | | | | | |

Remarks :

FORM: A1 Program ver 3.3(26.01.2010)

Deviation from TMH 1 : A8 : 80% compagction
achieved using machanical compactor.

P~

Technical Signatory : Lawrence Govendtf!ﬂasaﬂs Bhikam

7



P.0.BOX 74863, ROCHDALE PARK, 4034

TEST BESULTS

3200

ROYAL HASKONING DHV
P O BOX 1066
PIETERMARITZBURG

Attention: Mr Hein Amold

Tel.
Fax

enimd 2 SANAS Accredited Testing Laboratory, No. TO239
UNIT 7, PENNYLANE PARK, 64 EBONYFIELD AVE., SPRINGFIELD PARK

MATROLAB GROUP @1v, L.

- CIVIL ENGINEERING SERVICES -

1 031-5791220/1
1 031-5791344
Emall : lawrenceg@matrolab.co.za

Fasiing Laboratory

Project : The Rehabitiation Of Main Route P50-1
: From KM 18,00 - KM 26,00

Your Ref
Qur Ref
Date Reported

1 101893/B
: 24.04.2015

IN-SITU DRY DENSITY REPORT {TMH1 A10(b))

20,2€,2F - Combined Together For Testing

Seotion : P50 Tested By : Mr R Ramdeen Date Tested : 23.03.2015
Layer Type : See Test Positions Compaction Energy . MOD AASHTO
Maximum | Optimum | In-Shu
Position Depth Material Description Dry Moisture | Dry Moisture | Relative
Density Content Density Content Compaction
(mm) (kg/m3) %) (kg/m3) (%) (%)
2A 30-130 Gr Yel + Gr W/Sandstone 2016 9.3 1891 53 93.8
2B 110-210 Yat Br+Or W/Sandstone 2127 7.2 1893 10.0 B9.0
2C 300-400 Rd W/Sandstone 1980 8.8 1866 12.0 94.2
2D 400-500 Refer to Profile 1878 11.3 1780 13.3 954
2E 500-550 Refer to Profile 1876 11.3 1792 14.3 095.5
2F 580-630 Refer to Profile 1876 1.3 1760 15.0 93.8
2G 630-730 Gr Br Or C/Sand+W/S/Stone 1718 135 1762 15.3 102.8
Tests done by means af Nuciear method.,
Test Positions
Layer Type:
2A-Bage
2B-Subbase
2(-Setectad
2D-Selected
2E-Insitu
2F-insity
2G-Insktu
Note:

Deviaticn from test methed
1. Dry Density reported to 1 kg/m 3
2. Nuclear Gauge calibrated annually.

Remarks :

FORM: A10() | Program ver 3.3(26.01.2010)

Py

Technical Signatory : Lafnenoe Govender/Ragalis Bhikam




MATROLAB GROUP @1y, L.

- CIVIL ENGINEERING SERVICES -

Vi

: I a SANAS Accredited Testing Laboratory, No. TO239
UNIT 7, PENNYLANE PARK, 64 EBONYFIELD AVE., SPRINGFIELD PARK Tel. :031-5781220N1

P.0.BOX 74663, ROCHDALE PARK, 4034 Fax :031-5791344
Email ; lawrenceg@matrolab.co.za
TEST RESULTS
ROYAL HASKONING DHV Project : The Rehabllitation Of Main Route P50-1
P O BOX 1066 : From KM 18,00 - KM 26,00
PIETERMARITZBURG “Your Ref :
3200 Qur Ref - 101883
Attention: Mr Hein Amold Date Reported 1 24.04.2015

MOISTURE / DENSITY RELATIONSHIP (TMH1 : AT}

Sample No. : EB520 . Hole No. 1 TP2A Depth (mm) 1 30-110
Origin : CH20+200LHS LWP Stabilized With  : Natural ‘ Compaction Energy : MOD AASHTO
Material Description @ LL Gr Yel+Lt Gr W/ Sandstone

Point No. 1 2 3 4 5
Moisture {%) 64 |84 194 |104 [124
Density (kg/m3 ) 1926 |1985 [2015 1983 | 1013

Maximum Dry Denslty  (kg/m? ) ; 2018
Optimum Moisture Content (%) :9.3

2020

1980

1960

1940

DRYDENSITY  (ghm 3

1920

IlllIll]llllllll]ilrlll’]ll’illllllIIIIllIIIElllIlllllllllll li

1800

TrTITyrTiy

1880 IllllllllllllIIIIIIII][[IIIIIIII Illlllllljl]llllllllllI)IIIIlllIlllIl

7 8 9 10 11 12 13
MOISTURE (34) :

; j
Program ver 3.3(26.01.2010)  Technical Signatory : Lawranci Govender/Rasalis Bhikem

/
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Remarks :




MATROLAB GROUP @1v) L.

- CIVIL ENGINEERING SERVICES -
= a SANAS Accredited Testing Laboratory, No. T0239
UNIT 7, PENNYLANE PARK, 64 EBONYFIELD AVE., SPRINGFIELD PARK Tel. :031-5791220N1
P.0.B0OX 74663, ROCHDALE PARK, 4034 Fax :031-5791344
Email ; lawrenceg@matrolab.co.za
TEST RESULTS
ROYAL HASKONING DHV Project : The Rehabliitation OF Main Route P50-1
P O BOX 10668 : From KM 18,00 - KM 26,00
PIETERMARITZBURG Your Ref ;
3200 Our Ref . 101883
Attention: Mr Hein Amold {ate Reported . 24,04 2015

MOISTURE / DENSITY RELATIONSHIP (TMH1 : A7)

Sample Mo. : EBS21 Hote No. :TP2B Depth (mm) : 110-300
Qrigin ; CH20+200LHS LWP Stabilized With  : Natural Compaction Energy : MOD AASHTO
Material Description  : Lt Yel Br+Lt Gr+Or W/ Sandstone

Paint No. 1 2 3 4
Molsture (%) 52 (&2 72 |82
Density (kg/m3 ) 2088 | 2113 {2127 | 2084

Maximum Dry Derelty  (kg/m? ) : 2127
Optimum Moisture Content (%) 7.2

2130

2120

2110

2100

g

o llllllllllllll]IlllillllllllllllllIllll]IlIlIlIIIIIIIIIIIIIlI[IIillll‘lillll lll

2080

DRY DENSITY  {kgim 3

2070

5

IIIIIllIIlII!llllil.]I|lllllllllllllllllllllllllllj

6 7 8 9 10
MOISTURE (%) :

o

FORM: A7 I Program ver 3.3(26.01.2010)  Technlcal Signatory : Lawramie Govender/Rasalis Bhikam
14
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Hemarks :




UNIT 7, PENNYLANE PARK, 64 EBONYFIELD AVE., SPRINGFIELD PARK

P.0.BOX 74883, AOCHDALE PARK, 4034

TEST RESULTS

ROYAL HASKONING DHV
P O BOX 1066
PIETERMARITZBURG
3200

Attention: Mr Heln Arnold

Tel.

MATROLAB GROUP 1y, L.

- CIVIL ENGINEERING SERVICES -

Sanas

“Yesting Laboraiory

a SANAS Accredited Testing Laboratory, No. TO239

1 031-5791220/
Fax :031-5791344
Emall : lawrenceg@matrolab.co.za

Project : The Rehabiltiation Of Main Route PS0-1
: From KM 18,00 - KM 26,00

Your Ref
Our Ref

Date Reported

1101883

1 24.04.2015

MOISTURE / DENSITY RELATIONSHIP (TMH1 : A7)

Sample No. : E8522

Hole No.

1 TP2C

Depth [mm) 1 300-400 -

Origin : CH20+200LHS LWP

Stabllized With

Matural

Compaction Energy : MOD AASHTO

Material Description  : Pale Rd H/ W Sandstone

Maximum Dry Density  (kg/m3 ) : 1980
Optimum Moisture Content (%)

;88

Point No.

Moisture (%)

5.9

78

8.e

9.8 1.9

Density (kg/m3 } 1807

1967

1980

1862 | 1528

1830

1980

1970

1960

1850

1940

1930

DRY DENSITY  (g/m 3

1820

1910

1800

lllIillllil]llllllllllllllllIlillllllll[l”IIII!IHIIIIIlIIIIllIIIllllllll”ll‘llllll(ll IIII‘II]I[

lllllll]llllllIIIIIIIIEIIJLI

llll!lllllll_lllllIlll'lllJlllJll

1390"'JJJJ|||1|
5

8

7

8

9
MOISTURE (%)

10 Lk} 12

Remarks :

FORM: A7 Program ver 3.3(26.01.2010)

Jon

Technicai Signatory : Lawrence G?(tendarlﬂasalis Bhikarn

/



MATROLAB GROUP 1v) 110,

- CIVIL ENGINEERING SERVICES -

a SANAS Accredited Testing Laboratory, No. TO239

UNIT 7, PENNYLANE PARK, 64 EBONYFIELD AVE., SPRINGFIELD PARK Tel. :031-5791220/1

P.0.BOX 74663, ROCHDALE FARK, 4034

Fax :031-5791344

Email : lewrenceg@matrolab.co.za

TEST RESULTS

AOYAL HASKONING DHV
P O BOX 1068
PIETERMARITZBURG
az00

Attention: Mr Hain Arnold

: From ¥M 18,00 - KM 28,00

Your Ref :
Qur Ref ;101893
Date Reported . : 24.04.2016

Hasting Loboraiory

Praject ; The Rehabilitation Of Main Route P50-1

MOISTURE / DENSITY RELATIONSHIP (TMH1 : A7)

Sample No. : EB523 Hole No. s TP2D.EF Depth {mm)

: 400-630

Origin : CH18+800LHS LWP Stabilized With  : Natural

Compaction Energy : MOD AASHTO

Material Description  : Refer To Profile

Maximum Dry Density  (kgim3 ) : 1876

Paint No. 1 2 3 4

Optimum Moisture Content (%)  : 11.3

Moisture (%) 8.4 104 |11.4 (124

Density (kg/m3 ) 1811 |1862 | 1876 ;1853

1880

1870

1860

1850

ooim 3

1840

DRY DENSITY

1820

1810

IIIIII&IIII.I!IIIIIl!lllllil!lilll]ll‘[llllllllI'Illlllllllllll”]]l]liIII llll

L T T T T T S ] l i1 1 1 1 i i L I

@

8

180041|||11||||=||||1|1|||11|||||fv|

10 11 12
MOISTURE (%)

13

Remarks :

FORM: A7 I Program ver 3.3(26.01.2010)

o

Technical Signatory : Lawrjnce Govender/Fasalis Bhikam

}




MATROLAB GROUP p1v, LD

- CIVIL ENGINEERING SERVICES -

a SANAS Accredited Testing Laboratory, No. TO239

UNIT 7, PENNYLANE PARK, 64 EBONYFIELD AVE., SPRINGFIELD PARK Tel. :031-5781220(1

P.0.BOX 74663, ROCHDALE PARK, 4034

Fax :031-5791344
Emali ; lawrenceg@matrolab.co.za

TEST RESULTS

ROYAL HASKONING DHV
P O BOX 1066
PIETEAMARITZBURG
3200

Attention: Mr Heln Amold

Projact : The Rehabllitation Of Maln Route P50-1
: From KM 18,00 - KM 28,60

Your Ref :
Our Ref . 101893
Date Reported :24.04.2015

MOISTURE / DENSITY RELATIONSHIP (TMH1 : A7)

Samnple No. : EBS24 Hala No. 1 TP2G Depth (mm) : 630-800
Origin : CH20+200LHS LWP Stabilized With  : Natural Compagction Energy : MOD AASHTO
Material Description  : Dk Gr Br+Or S/Clayey Sand+W/ Sandsione
Maximum Dry Denshty  (kg/m3 ) : 1718 | [PointNe. ! 2 - 4
Optimum Moisture Content (%)  : 13.5 Moisture (%) . 11.2 j132 |[152 [17.2
Density (kg/m3 ) 1654 |1717 | 1686 | 1617
1720 =
-
1700 -
1680
- -
E 1660 —
o
=
& -
@ 1840~
J17] o
o =
E
1620
1600
1580 Illllllllllljllllll.]IIIIIIIl_IJillIIIIItlI!lllllllllllllll]lllllllll!ll
11 12 13 ' 14 15 16 18
MOISTURE (%}
Remarks :

r

FORM: A7 Program ver 3.3{26.01.2010)  Technical Signatory : Lawrenfe Govender/Rasalis Bhikam

J



MATROLAB GROUP (PTY) LTD

MR. R. RAMDEEN

GPS CO-ORDINATES
28" 51' 52,4"
31° 18' 18,4"
Lo 31, WGS 24

CHAINAGE
22+020 RH5 LWP

EXCAVATION BY
HAND

CIVIL. ENGINEERING SERVICES

Lnit7, F Park, 84 Eborry A Springfield Park Tel 031 - 5701220

P O Box 74663, f Park, 4034 Fax: 031 - 579 1344
CLIENT ROYAL HASKONING DHV |PrasecT P50 -1

JOB REFERENCE [1018%3
ATTENTION MR. HEIN ARNOLD [pare 5703, 2015
TEST PIT PROFILE REPORT
TEST PIT
3
PROFILED BY

Vvater | S0l |Denth SO DESCRIPTION SAMPLUING TYPE
Table | Legend gnm) Moisture, Colour, Consistency, Structura, Soll Type, Origin, General AND NUWDER
ASPHALT- Crocodile cracking patches and potholing double
seal sem-porous, semi-gaped graded, fresh bonded rutting=0
pldksdis 35
r—— Skohtty molst ioht yeliow brown +ight grey medium dense, A
______ uniform weathered SANDSTONE base mporied (PHEN-)
______ Moisture:. 4.8% (HELY)
—— -: 2508
‘::: : : Shghtly muoist dark yeliow brownsorange medium dense,uniform - ]
______ westhered SANDSTONE sub base |, inporied (PHEN-)
...... Maisturac s 5% {HCL-)
Silghtly moist dark browmn nedium dense uniform, SAND, 3¢
Insitu (PHEN-)
Moisture: 7 9% {HCL-)

MATROLAB GROUP (PTY) LTD - KZN




MATROLAB GROUP @y, L.

- CIVIL ENGINEERING SERVICES -

a SANAS Accredited Testing Laboratory, No. TO239
UNIT 7, PENNYLANE PARK, 64 EBONYFIELD AVE., SPRINGFIELD PARK Tel. :031-8701220A1

P.O.BOX 74663, ROCHDALE PARK, 4034 Fax :031-5781344
Email : lawrenceg@matrolab.co.za
TEST RESULTS
ROYAL HASKONING DHY Project : The Rehabilitation Of Mein Route P50-1
P O BOX 1066 : From KM 18,00 - KM 26,00
PIETERMARITZBURG Your Ref :
3200 Our Ref 1 101893/D
Afttention: Mr Haln Arnold Date Reported 1 24.04.2015
SIEVE ANALYSIS, ATTERBERG LIMITS, CBR 1:A1-AS.A7
SAMPLE NO. EB525 EBS26 £8527
HOLE NO. TP3A TP3B TRP3C
ROAD NO. LwpP Lwp LwWP
DEPTH (mm) a5-250 250-380 3s0-800
CHAINAGE CH22+020 RRS CH22+020 RHS CH22+020 RHS
LAYER TYPE
STABILISED WITH MNatural Natural Matural
SUPPLIER
CURING METHOD
DESCRIPTION Lt Yel Br+bt Gr Dk Yel Br+Or Dk Br Sand
W/Sandstone W/Sandstone

SIEVE ANALYSIS (% PASSING)
75 mm 100
83 mm 7a
53 mm o8
375 mm 100 58
258 mm 23 o5
18.0 mm 23 85
132 mm 9 53 100
4.75 mm a2 51 89
20 mm 72 48 97
0.425 mm 54 38 B0
0.075 mm 23 12 21
S0IL MORTAR
COARSE SAND<2.000mm >0.425mm 25 18 1B
FINE SAND <0.425mm >0.075mm 43 56 61
MATERIAL «<0.075mm 32 25 21
CONSTANTS
GRADING MODULUS 1.51 2.m 1.02
PRA CLASSIFICATION A-2-4{0) A-1-b(0} A-2-4{0)
COLTO CLASSIFICATION G6 GB G8
TRH CLASSIFICATION G7 - -
TRH Class.{INSITU j93%]80%)]) - G8jG10 G8|GB
LIQUID LIMIT (%) 26 ' - -
PLASTICITY INDEX (0.425mm) SP NP NP
LINEAR SHRINKAGE (%) 0.5 0.0 0.0
MOD AASHTO
MAXIMUM DRY DENSITY (kg/m™3) 2140 2070 1742
OPTIMUM MOISTURE CONTENT (%) 7.0 7.3 11.8
MOULRING MOISTURE (%) 7.2 7.3 12.1
TYPE OF TEST CBR CBR CBR
CBR-UCSE @ 100% MOD AASHTO 47 38 24
CBR-UCS @ 98% MOD AASHTO ag 29 21
CBR-UCS @ 97% MOD AASHTO 35 27 20
CBR-UCS @ 95% MOD AASHTO 27 22 17
CBR-UCS @ 93% MOD AASHTO o2 12 14
CBR-UCS @ 80% MOD AASHTO 15 a7 10
CBR-UCS @ % MOD AASHTO derived from calculation.

! % SWELL AT [MOD][NRB][PROC] {022 {o.28 o028 [os7 {080 Jo.83 J0.47 047 [1.07 | | [ ]

Remarks : Deviation from TWH 1 : A8 : 80% compaction
achleved using mechanical compactor.

FORM: Al } Program ver 3.3(26.01.2010}  Technical Signatory : Lawrence Gognderfﬂasalis Bhikam
L4




MATROLAB GROUP e1v) L1,

- CIVIL ENGINEERING SERVICES -

licideneeied 2 SANAS Accredited Testing Laboratory, No. T0239
UNIT 7, PENNYLANE PARK, 64 EBONYFIELD AVE., SPRINGFIELD PARK  Tel. : 031-5791220/1

P.O.BOX 74683, ROCHDALE PARK, 4034 Fax ;031-5791344
Email ; lawranceg@matrolab.co.za
TEST RESULTS
ROYAL HASKONING DHV Project : The Rehabllitation Of Main Route P50-1
P © BOX 1066 : From KM 18,00 - KM 26,00
PIETERMARITZBURG Your Ref :
3200 Our Ref : 101883/C
Attention: Mr Hein Arnold Dete Reported : 24.04 2015
IN-SITU DRY DENSITY AEPORT (TMH1 A10(b}))
Section : P50-1 Testad By ; Mr R Ramdeen Date Tested  :23.03.2015
Layer Type : See Test Positlons Compaction Energy : MOD AASHTO ’
Maximum | Optimum | in-Situ
Position Depth Material Description Dry Moisture | Dry Moisture | Relative
Density Content | Denshy Content Compaction
{mm) tkg/m3)} %) | (kgim3 (%) (%)
3A 35-135 ‘Yel Br+Gr W/5/Stona 2140 7.0 1889 8.8 883
3B 250-350 Yel Br+Or W/S/Stone 2070 7.3 1781 10.7 86.0
C 380-480 Dk Br Sand 1742 11.8 1664 12.2 85.5

Tests done by means of Nuclear methed,

Test Positions

Layer Type:

3A-Base
3B-Subbase
AC-Insity

Deviation from test method
1. Dry Density reported to 1 kg/m3
2. Nuclear Gauge calibrated annually.

Remarks :

G

FORM: A10(b) | Program ver 3.3(26.01.2010)  Technica! Signatary : Lﬂlwanca Govender/Rasalis Bhikam

v



MATROLAB GROUP v, LTD.

- CIVIL ENGINEERING SERVICES -

: i  a SANAS Accredited Testing Laboratory, No. TO239
UNIT 7, PENNYLANE PARK, 84 EBONYFIELD AVE., SPRINGFIELD PARK Tel. :031-579122011

P.0.BOX 74663, ROCHDALE PARK, 4034 Fax :031-5791344
Email : iawrenceg@matrolab.co.za
TEST RESULTS
ROYAL HASKONING DHV Project : The Rehabititation Of Maln Route P50-1
P O BOX 1068 : From KM 18,00 - KM 26,00
PIETERMARITZBURG Your Ref :
3200 Our Raf 1101893
Attention: Mr Hein Amold Date Reported 1 24.04.2015

MOISTURE / DENSITY RELATIONSHIP (TMH1 : A7)

Sample No. : EB525 Hale No. :TP3A Depth (mm) : 35-250
QOrigin ; CH22+D20RHS LWP Stabilized With  : Natural Compaction Energy : MOD AASHTO
Material Description 1t Yel Br+Lt Gr W/Sandstone

Maximum Dry Density (kgjms ) 1 2140 Point No. k] 2 3 4 5

Optimum Moisture Content (3%) 70 Matsture (%) e L2 0 iy 00
Density (kg/m3 ) 1802 |2114 2140 {2121 | 2039

2160

2149

2120

2100

1||IIII|IIIll.IlIlII:IT'"Tl'l'“‘l 1|‘J||J||I

2080

tkam 3

2080

2040

DRY DENSITY

2020

2000

1980

1gsorlllllllIIlllllllJ_IIIllll]llIlll‘IIlllj] lll.]llllllllllllIIIIIIIIIII!II

4 5 & 7 8 9 10
MOISTURE (%)

G

FORM: A7 Program ver 3.3(26.01.2010)  Technical Signatory : Lawrenfe Govender/Ragalis Bhikam

Remarks :




MATROLAB GROUP erv,) L.

- CIVIL ENGINEERING SERVICES -

, a SANAS Accredited Testing Laboratory, No. TO239
UNIT 7, PENNYLANE PARK, 64 EBONYFIELD AVE., SPRINGFIELD PARK Tel. :031-6579122011

P.0.BOX 74663, ROCHDALE PARK, 4034 Fax :031-5791344
Email : lawrenceg@matrolab.co.za
TEST RESULTS
ROYAL HASKONING DHV Project : The Rehabilitation Of Main Route P50-1
P O BDX 1066 : From KM 18,00 - KM 26,00
PIETERMARITZBURG Your Ref :
3200 Our Ref 1101893
Attention: Mr Hein Amold Date Reported 1 24.04.2015

MOISTURE / DENSITY RELATIONSHIP (TMH1 : A7)

Sample No. : EB526 Hole No. : TP3B Depth {rmm) : 250-380
Origin - CH22+020RHS LWP Stabllized With  : Natural Compaction Energy : MOD AASHTO
Material Description  : Dk Yel Br + Or W/ Bandstone

Paint No. 1 2 3 4
Moisture (%)} 5.2 7.2 8.2 9.2
Density {kg/m3 ) 2019 |2070 |2063 | 2051

Maximum Dry Density  (kg/m3 ) ; 2070
Optimum Moisture Content (%} 7.3

2080

ITFTITI11—|

2070

2050

2040

2030

DRYDENSITY  (kg/m 3

2020

|ll|llIll'lII|Illlll|II||I.I.III.I|IF'F||IIII||-II|1I1JIIIIIIIII'|

2010

AR ALRLAE]

2000 L.l 1 1 1 L H L.l I L L L L 1 1 L L L I L 1 1 1 1 1 L1l L L 1 1 1 ] 1 i i L I ] i AL 1 L 1 1 1 l
8 7 8 g 10
MOISTURE {%)

Q&u\ /
FOBRM: A7 Program ver 3.3(26.01.2010)  Technical Signatory : La\frence Govender/Rasalis Bhikam
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UNIT 7, PENNYLANE PARK, 84 EBONYFIELD AVE., SPRINGFIELD PARK

P.0.BOX 74663, ROCHDALE PARK, 4034

TEST RESULTS

AOYAL HASKONING DHV
PO BOX 1066
PIETERMARITZBURG
4200

Attention: Mr Hein Amold

Project : The Rehabilitation Of Main Route P50-1
. From KM 18,00 - KM 26,00

Your Ref
Our Ref -

Tel.
Fax

Date Reported

I MATROLAB GROUP v, L1D.

- CIVIL ENGINEERING SERVICES -

a SANAS Accredited Testing Laboratory, No. TO239

: 031-5791220M1
: 031-5791344
Emall ; lawrenceg@matrolab.co.za

;101883
. 24.04.2015

“3#~Tesiing Loboratory

MOISTURE / DENSITY RELATIONSHIP (TMH1 : A7)

Sample No. ; E8527

Hole No. : TPaC

Depth (mm)

Origin : CH22+020RHS LWP

Stabilized With  : Naturai

Compactlon Energy : MOD AASHTO

Materal Description  : Dk Br Sand

Optimum Moisture Content (%)

Maximum Dry Density  (kg/m3 ) ; 1742

:11.8

Point No.

Molsture (%)

B.9

10.9

19

129

14.9

Denstty (kgm3 )

1694

1728

1742

1718

1689

1750

?II lIIIITIT

1740

1730

1720

1710

1700

DRY DENSITY (gm 3

1680

168D

Ill‘lll!llIIIlllllllllllllll}llIIIlillllllllllll‘lllllllllltlfl‘l&l

llll'llllllllllllll

br d e i s s pdy iy Lo by a1 L1l

g

1670"1|!||1||||||||:11||
&

10 11

MOISTURE (%)

12

13

15

Hemarks :

ko

FORM: A7 | Program ver 3.3(26.01.2010)  Technical Signatory : Lawrenc?’GovenderlRasalis Bhikam




MATROLAB GROUP (PTY) LTD

CIVIL ENGINEERING SERVICES
Ln#t 7, F Paric, &4 Ebony Avanua, Springhield Sark TFel: 031 - 578 1220
P O Box 74663, Rochdale Park, 4034 Fax: 0131 - 579 1344
CLIENT ROYAL HASKONING DHV BROELT P50-1
JOB REFERENCE |101893
ATTENTION MR. HEIN ARNOLD DATE 23 03 / 2015
TEST PIT PROFILE REPORT
TEST PIT
4
PROTILED BY
MR. R. RAMBDEEN

GPS CO-ORDINATES
28°51'42,6"
31717 484"

Lo 31, WG5S 84

CHAINAGE
23+050 RHS LWP

EXCAVATIONR BY
HAND
VWater | Soil Denth SO DESCRIPTION
Takde | Legend | fm) Moisture, Colour, Consistency, Structure, Soil Type, Origin, General AMD NUMBER

ASPHALT - Cracking on suriace potholing semi-gaped graded,
Semi-porous fresh bondeno rutting=

—— 35

______ Stightly moist ight yetlow beovwn+ight orey medium dense, 44

------ unitorm waathered SANDETONE baze imporied (PHEN.)

= Motsture:5.1% (HCL-)

______ 150

------ Slhighily moist dark yelow brown medien dense uniform, a8

----- westhered SANDSTONE sub base, knported (PHEN-)

""" Moisture:4.8% (HCL-)
Shightty moist dark grey brown madium dense unifortn, 4C
SAND selected inported (PHEN-)
Moistuere: 7 3% (HCL-}
Shgitly moist kghd grey+spotted orange mecium cense, aD
uniform higinly weathered SANDSTOME ingiu (PHEN-)
Moisture:5.3% (HCL-}
Slightly mmist,dark reddish brovwn Joose uniform, SAND, 4E
Insitu (PHEN-)
Molsture: 8.1 % {HCL-)

REMARKS

MATROLAB GROUP (PTY) LTD - KZN




UNIT 7, PENNYLANE PARK, 64 EBONYFIELD AVE., SPRINGFIELD PARK
P.0.BOX 74663, ROCHDALE PARK, 4034

TEST RESULTS

MATROLAB GROUP E1v) L0,

- CIVIL ENGINEERING SERVICES -

a SANAS Accredited Testing Laboratory, No. TO239
Tel :031-5791220/1

Fax :031-5791344

Email : lawrenceg@rnatrolab.co.za

iNas

FTasfing Loboratory

ROYAL HASKONING DHV Project : The Rehabilitation Of Main Route P50-1

P O BOX 1066 : From KM 18,00 - KM 26,00

PIETERMARITZBURG Your Ref :

3200 QOur Ref 1 101893/E

Atention: Mr Haln Arnold Date Reported 1 24.04 2015

ANALYSIS, ATTERBERG LIMIT BR MH1:A1-A5.A7

SAMPLE NO. E8528 EAS29 EB530

HOLE NO., TR4A TP4B TP4C

ROAD NO. Lwp LwP LwWp

DEPTH {mm) 35-150 150-280 280-400

CHAINAGE CH23-050 RHS CH23-050 RHS CH23-050 RHS

LAYER TYPE

STABILISED WITH Natural Metural Neturat

SUPPLIER

CURING METHOD

DESCRIPTION Lt Yel Br+it Gr Dk Yel Br w/ Dk Gr Br
W/Sandstone Sandstons Sand

SIEVE ANALYSIS (% PASSING)

75 mm

83 mm

53 mm 100

375 mm 8o 100

265 mm 80 100 a0

190 mm 74 98 87

132 mm 72 84 86

4,75 mm 65 B1 85

2.0 mm 58 72 a3

0.425 mm 41 52 g7

0.075 mm 18 21 az

SOIL MORTAR

COARSE SAND<2,000mm >0.425mm a7 28 19

FINE SAND <0.425mm =0.075mim 41 43 42

MATERIAL <0.075mm 32 29 a9

CONSTANTS

GRADING MODULUS 1.85 1.55 1.18

PRA CLASSIFICATION A-1-b{0) A-2-4(0) A-2-4(0)

COLTO CLASSIFICATION a6 26 a7

TRH CLASSIFICATION G7 G7 G7

LIQUID LiMIT (%) 32 25 3

PLASTICITY INDEX (0.425mm}) 6 & sp

LINEAR SHRINKAGE (%) 3.0 a0 0.5

MOD AASHTO _

MAXIMUM DRY DENSITY (kg/m*3) 2118 2156 1642

OPTIMUM MOISTURE CONTENT (%) 71 6.8 171

MDULDING MOISTURE (%) 7.3 6.6 16.8

TYPE OF TEST CBH CBR CBR

GCBR-UCS @ 100% MOD AASHTO 45 69 a2

CBR-UCS @ 98% MOD AASHTO a7 51 26

CBR-UCS @ 97% MOD AASHTO 33 44 24

CBR-UCS @ 95% MOD AASHTO 28 33 20

CBR-UCS @ 93% MQD AASHTO 20 24 16

CBR-UCS @ 90% MQOD AASHTO 13 18 11

CBR-UCS @ % MOD AASHTO derived from calculation.

[% SWELL AT [MODJ[NRBIPROC]

[o22 Jo.2e Tos35 Jooe Jo.08 [013 [0.60 J067 ool |

| I

Rermarks :

FORM: A1 Program ver 3.3(26.01.2010)

Deviaiion frorm TMH 1 : A8 : 80% compaction
achieved using mechanicat compactor.

P

Technical Signatory : Lawrsnce Gcfendor!ﬂasalis Bhikam




MATROLAB GROUP erv) 10,

- CIVIL ENGINEERING SERVICES -

UNIT 7, PENNYLANE PARK, 64 EBONYFIELD AVE., SPRINGFIELD PARK

P.0.BOX 74663, ROCHDALE PARK, 4034

TEST RESULTS

AOYAL HASKONING DHV
P O BOX 1068
PIETERMARITZBURG
3200

Attantion: Mr Hein Amold

- Tesﬂng Lobololory

a SANAS Accredited Testing Laboratory, No. TO239
Tel, . 031-5781220H

Fax ;031-5791344
Email : lawrenceg@matrolab.co.za

Project : The Rehabilitation Of Main Route P50-1

: From
Your Ref
Our Ret
Date Reported

KM 1B,00 - KM 26,00

1101893/ F
124042015

SIEVE ANALYSIS, ATTERBERG LIMITS, CER, UCS(TMH1:A1-A5,A7.A8)

SAMPLE NO. £8531 E8532
HOLE NO. TPAD TP4E
ROAD NG. Lwp Lwp
DEPTH {mm) 400-500 500-800
CHAINAGE CHZ23-050 RHS CH23-080 RHS
LAYER TYPE :
STABIUSED WITH Natural Natural
SUPPLIER
CURING METHOD
DESCRIPTION Lt Gr+Or Dk Rd Br
H/W Sandstone Sand

SIEVE ANALYSIS (% PASSING)
75 mm
83 mm
53 mm 100
37.5 mm 88
26.5 mm 11
18.0 mm 78
13.2 mm 74 100
475 mm 72 a8
20 mm 68 94
0.4258 mm 83 78
0.075 mm ) 18 a8
SOIL MORTAR
COARSE SAND<2.000mm >0,425mm 22 17
FINE SAND <0.425mm »>0.075mm 51 45
MATERIAL <0.075mm 27 3a
CONSTANTS
GRADING MODULUS 161 092
PRA CLASSIFICATION A-2-4{0) A-4(0)
COLTO CLASSIFICATION G6 G8
TAH CLASSIFICATION G7 -
TRH Class.(INSITU |93%]80%{) -] GB|Go
LIQUID LIMIT (38) 25 a9
PLASTICITY INDEX (0.425mm) SP q
LINEAR SHRINKAGE (%) 1.0 20
MOD AASHTO
MAXIMUM DRY DENSITY (kg/m*3) 1881 1685
QOPTIMUM MOISTURE CONTENT (3¢) 12.2 17.2
MOULDING MOISTURE {%) 1.9 169
TYPE OF TEST CER CBR
CBR-UCS @ 100% MOD AASHTQ 48 22
CBR-UCS @ 98% MOCD AASHTO 38 23

‘| CBR-UCS @ 87% MOD AASHTO 34 19
CER-UCS @ 95% MOD AASHTO 27 14
CBR-UCS @ 83% MOD AASHTO 20 11
CBR-UCS @ 80% MCD AASHTO 12 7.3

CBR-UCS @ % MOD AASHTO derived from calculation.

[ % SWELL AT IMODIINABIPROC]

1018 [o25 }o0.33 Jo37 Jo4s Jos57 | i ] i | | |

Remarks :

FORM: A1

Program ver 3.3(26.01.2010)

Deviation from TMH 1 : A8 ; 80% compaction
+ achieved using mechanical compactor,

g

Technical Signatory : Lawrence,

vender/Rasalls Bhikam

J



MATROLAB GROUP erv, L.

- CIVIL ENGINEERING SERVICES -

sadcaed 2 SANAS Accredited Testing Laboratory, No. T0239
UNIT 7, PENNYLANE PARK, 64 EBONYFIELD AVE., SPRINGFIELD PARK Tel. :031-67912201

P.0.BOX 74863, ROCHDALE PARK, 4034 Fax :031-5781344
Email : lawrenceg@matrolab.co.za
TEST RESULTS
ROYAL HASKONING DHV Project : The Rehabilitation Of Maln Route P50-1
P O BOX 1085 : From KM 18,00 - KM 28,00
PiETERMARITZBURG Your Ret :
3200 OQur Ref : 101883/D
Aftention: Mr Hein Armnold Date Reported 1 24.04.2015

IN-SITU DRY DENSITY REPORT (TMH1 A10{b))

Section : P50 Tested By : Mr R Ramdeen Date Tested : 23.03.2015

Layer Type : See Test Pogitions Compacticn Energy : MOD AASHTO
Maximum 1§ Optimum | In-Shu

Position Dapth Materia! Description Dry Moisture | Dry Moisiure | Relative
Density Content Density Content Compaction

(mrm) {kg/m3) (%) (kgim3) (%) (%)

4A 35135 Yel Br Gr W/&/Stone 2118 71 1889 7.5 892

4B 150-250 Yel Br W/Sandstone 2154 6.8 1808 86 839

4C 280-380 Gr Br Sand 1642 17.1 1678 11.5 102.2

4D 400-500 Gr+Or W/Sandstone 1081 122 1748 12.1 929

4E 500-600 Rd Br Sand 1695 17.2 1768 12.4 104.3

Tests done by means of Nuclear method.
Test Positions

L ayer Type:

4A-Base
4B-Subbase
4C-Selected
4D-Insity
4E-Insitu

Devigtion frorn test rethod
1. Dry Density reported to 1 kg/m3
2. Nuclear Gauge callbrated annuaily.

Remarks ;

FORM: A10() |Program ver 3.3(26.01.2010)  Technical Slgnatory : Lawrenfe Govender/Rasalls Bhikam

’




MATROLAB GROUP @1v) L.

- CIVIL ENGINEERING SERVICES -

- a SANAS Accredited Testing Laboratory, No. TO239
UNIT 7, PENNYLANE PARK, 64 EBONYFIELD AVE., SPRINGFIELD PARK Tel. :031-5791220/1

P.0.BOX 74663, ROCHDALE FPARK, 4034 Fax :031-5791344
Email ; lawrenceg@matrolab.co.za
TEST RESULTS
ROYAL HASKONING DHV Project : The Rehablitation Of Maln Route P50-1
P O BOX 1066 : From KM 18,00 - KM 26,00
PIETERMARITZBURG Your Ref :
3200 Our Ref 1101893
Attention: Mr Hein Amold Date Reported 1 24.04.2015

MOISTURE / DENSITY RELATIONSHIP (TMH1 : AT)

Sample No. : EB528 Hole No. : TP4A Dapth {(mm) 1 35-150
Origin : CH23+050RHS LWP Stabilized With  : Natural Compaction Energy : MOD AASHTO
Material Description  : Lt Yel Br+Lt Gr W/ Sandstons

Point No. i 2 3 4 5
Moisture {%) 40 {0 |70 |80 |100
Denslty {kg/m3 ) 2052 12104 {2118 | 2109 |2088

Maximum Dry Density  (kg/m?2 ) : 2118
Optirum Moisture Content (%)  : 7.1

2120

2110

2100

2070

DAY DENSITY  (kgim 3

lil[ll]lllIl'lllIillIlllllllIIIIIIIIiIllIFI[IIIII!lllllllllllilll l[

2050

L Lt 2 1 1 3.1 I LV T S A | I L L L L 1.k 1 1.1 t e s 1 1 31 1.1 l b b & 1t 1 1 ) ‘ Lt 1 11 & i1 |1 I. | t
2040 ‘
4 5 6 7 8 ) 10 1
MOISTURE (%) _

Remarks :

o

FORM: A7 Program ver 3.3(26.01.2010)  Technical Signatory : LawrenceFovandar/FIasalls Bhikam
7




UNIT 7, PENNYLANE PARK, 64 EBONYFIELD AVE., SPRINGFIELD PARK
P.0.BOX 74663, ROCHDALE PARK, 4034

TEST RESULTS

ROYAL HASKONING DHY
£ O BOX 1066
PIETERMARITZBURG
3200

Attention: Mr Hein Arnold

Project : The Aehabilitation Of Main Route P50-1
: From KM 18,00 - KM 26,00

Your Ref
Cur Aef

Date Feported

Tel.

MATROLAB GROUP @1v, L1,

- CIVIL ENGINEERING SERVICES -

a SANAS Accredited Testing Laboratory, No, TO239
: 031-5791220/1

Fax :031-5791344

Emall : lawrenceg@matrolab.co.za

- 101893

:24.04.2015

Sanas

~F Tosting Laboralory

MOISTURE / DENSITY RELATIONSHIP (TMH1 : A7)

Sample No. : EB529

Hole No.

: TP4B

Depth {mm)

: 150-280

QOrigin : CH23+050RHS LWP

Stabllized With

: Natural

Compection Energy : MOD AASHTO

Material Description  : Dk Yel Br W/ Sandstone

Maximum Dry Density  (kg/m3 )
Optirnum Moisture Content (%)

1 2156
:68

Painl No.

Moisture (%)

a.7

8.7

6.7

7.7

9.7

Density (kgim3 )

2032

2155

2122

2045

2180

2140

2120

2100

2080

2060

DRY DENSITY

2040

fgm 3
[l[lilllllll[llllIllIllIlIlI[lllllllIlllilllllllllllIIIIIIII‘IIIIl[l II

2020

TIreriren

mIIIIIIIItll!lllilll]lIIIIIlIIIIIIIIII

IIIlIIIIIILL'!JJ!LJIIII!IIIIIII!I

[~

4

5

&

MOISTURE (%)

7

9

10

Remarks :

FORM: A7 I Program ver 3.3(26.01.2010)

chon

Technical Signatory : Lawrenci Govender/Rasalis Bhikam

¥




MATROLAB GROUP @1y, LTD.

- CIVIL ENGINEERING SERVICES -

s = a SANAS Accredited Testing Laboratory, No. TO23%
UNIT 7, PENNYLANE PARK, 64 EBONYFIELD AVE., SPRINGFIELD PARK Tel. :031-57812201

P.0.BOX 74883, ROCHDALE PARK, 4034 Fex :031-5781344
Emall : lawrenceg@matrolab.co.za
TEST RESULTS
ROYAL HASKONING DHV Project : The Rehabilitation OF Main Route P50-1
£ 0 BOX 1066 : From KM 18,00 - KM 26,00
PIETERAMARITZBURG Your Ref :
3200 QOur Ref 1101893
Attention: Mr Hein Amold Date Reported 1 24.04.2015

MOISTURE / DENSITY RELATIONSHIP (TMH1 : A7)

Sample No. : EB530 Hole No. :TP4C Depth (mm) 1 280-400
Origin : CH23+050RHS LWP Stabilized With  : Natural Gompaction Energy : MOD AASHTO
Materal Description  : Dk Gr Br Sand

Point No. 1 2 3 4
Molsture (%) 147 |187 }187 |207
Density (kg/m3 ) 1598 | 1641 [1i628 |1585

Maximum Dry Density  (kg/m? ) . 1642
Cptimum Moisture Content {36) 1 17.%

1850

1640

1620

1610

1600

DRY DENSITY  {(sg/m 3

1580

Illlllll'llllllllllllllllllllilllllillllIll]l”llll"lllllll]lll IIIIIlIE

1580

LLALRARLLR]

1570 ‘IlIIIIIIIIlIIlIIl]Il]ll_lllllll lIII.ll]lIlellIlIlllIIIIIIlIIlI!IIllIl*

15 16 17 18 198 20 21
MOISTURE {%) :

P,

FORM: A7 | Program ver 3.3(26.01.2010)  Technical Signatory : Lawrenceﬁovenderfnasaﬁs Bhikam
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Remarks :




MATROLAB GROUP 1y, 1o, £5aNas

- CIVIL ENGINEERING SERVICES - esling Laboralory

i ® a SANAS Accredited Testing Laboratory, No. TO239
UNIT 7, PENNYLANE PARK, 84 EBONYFIELD AVE., SPRINGFIELD PARK Tel. :031-57912201

P.0.BOX 74663, ROCHDALE PARK, 4034 Fax :031-5721344
Email ; lawrenceg@matrolab.co.za
TEST RESULTS
ROYAL HASKONING DHV Project : The Rehabiiitation Of Main Route P&0-1
P O BOX 1066 : From KM 18,00 - KM 26,00
PIETERMARITZBURG Your Ref :
3200 Qur Ref : 101893
Attention: Mr Hein Arnold Date Reported : 24.04.2015

MOISTURE / DENSITY RELATIONSHIP (TMH1 : A7)

Sampie No. : E8531 Hole No. : TP4D Dapth {mm) 1 40D-500
Origin : CH23+050RHS LWP Stabltzed Wih  : Natural Compaction Energy : MOD AASHTO
Material Description  : Lt Gr+Or H/W Sandstone

Maximurn Dry Density  (kg/m3 ) : 1881 Point No. 1 2 3 4 5

Optimum Moisture Content (%) : 12.2 Muoisture (S6) 8.0 109 118 1129 149
Density (kg/m™3 ) 1802 [1840 |[1878 }1873 |t822

1880

1880

1870

18680

1860

1840

1830

DRY DENSITY tgm 3

1820

1810

lllllIIllllllllllllllllillIlII‘ll"|TTTI'|II!I1IilI|IIIIIHH|IlllllllllT'ETH”lll |"|||l|[

:
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g 10 11 12 13 14 15
MOISTURE (%)

G,

FORM: A7 Program ver 3.3(26.01.2010)  Technical Signatory : Lawrence ngender/ﬂasaﬁs Bhikam
¥
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Remarks :




MATROLAB GROUP e1v) Lo

- CIVIL ENGINEERING SERVICES -

S et ity

a SANAS Accredited Testing Laboratory, No. TO239

UNIT 7, PENNYLANE PARK, 64 EBONYFIELD AVE., SPRINGFIELD PARK Tel. :031-579122011
P.O.BOX 74663, ROCHDALE PARK, 4034 Fax :0Q31-5791344
Emalil ; jJawrenceg@matrolab.co.2a
TEST RESULTS
ROYAL HASKONING DHY Project : The Rehabilitation Of Main Route P50-4
P O BOX 1086 : From KM 18,06 - KM 26,00
PIETERMARITZBURG Your Ref :
3200 Qur Ref : 101893
Attention: Mr Hein Arnold Date Reported : 04042015

MOISTURE / DENSITY RELATIONSHIP (TMH1 : A7)

Sample No. : EB532 Hole No. : TP4E Bepth {mm) : 500-800
Origin : CH23+050RHS LWP Stabilized With  : Natural Compaction Energy : MOD AASHTO
Materlal Description  : Dk Rd Br Sand

Point No. 1 2 3 4 5
Moisture {%6) 1441 16.1 74 18.1 201
Density {kg/im? } 1647 |1667 | 1685 {1679 | 1661

Maximum Dry Density  (kg/m3 ) : 1685
Optimum Muoisture Content (%) :17.2

1700

1690

1680

1670

1660

DAY DENSITY  (kgim 3

1650

1640

lllltlllllil||III;I‘lllltlllilIllllllllllllilllillllllllllllI|. :l|l||

1630 LI O P | I_J L. i b £ 1 5 1 ] b T T T ] LA L ) 11 %) I 3§k 1 1 1 L.l I | W Y O T l LA L. 1 b 1 1 1 1
14 15 18 17 18 10 20 21
MOISTURE (%) _

FORM: A7 Prograrm ver 3.3(26.01.2010)  Technical Signatory : Lawrence thlenderlﬂasa!is Bhikam
L
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Remarks




MATROLAB GROUP (PTY) LTD

CIVIL ENGINEERING SERVICES

e a nr el Unit7, Pennylase Bark, 64 Ebonyfieid Avarue, Springfield Park Tad: 031 - 576 1220
P O Box 74663, Rochdale Pack, 4034 Fax: 031 - 579 1344
CLIENT ROYAL HASKONING DHV PROJECY PSO-1
JOB REFERENCE 1101893
ATTENTION MR. HEIN ARNOLD DATE 23 /03 ] 2015

TEST PIT PROFILE REPORT

TEST PIT
5
PROFILED BY
MR. R. RAMDEEN
GPS CO-ORDINATES
28°52'43,18"
31°17'02,97"
Lo 31, WGES B4
CHAINAGE
25+400 LHS LWP
EXCAVATION BY
HAND
Water | Soif | Denth SO DESCRIPTION SAMPLING TYPE
Tebie | Legend gnm) Moistwre, Colowr, Congistency Structure, Soll Type, Origin, Genersl AND NUMBER
ASPHALT - Longthudinal cracking crocodiie cracking bieeding,
potholing, semi-gaped graded semi-porous double seal fresh,
bonded yuting=0
______ 40
""" Slightty moist light yelow browns+ight grey medium dense, A,
uniform weathered SANDSTONE Inported (FHEN-)
Moisture:3 9% HCL-)
Shghthy maist tark brown mediim dense uniform, &8
SAND Jsitu (PHEN-)
Molsture: 7T 2% HCLY
Sightly moist,dark reddish brown,medium dense uniform, aC
Fine SAND insitu (PHEN-)
Moishure:8.6% (HCL-)
REMARKS

MATROLAB GROUP [PTY} LTD - KZN




Sanas

23" fasfing Loboratory

MATROLAB GROUP @1y, L.

- CIVIL ENGINEERING SERVICES -

a SANAS Accredited Testing Laboratory, No. TO239

UNIT 7, PENNYLANE PARK, 84 EBONYFIELD AVE., SPRINGFIELD PARK Tel, : 031-57912201
P.Q.BOX 74663, ROCHDALE PARK, 4034 Fax :031-5791344
Emaii ; lawrenceg@matrolab.co.za
TEST RESULTS
ROYAL HASRONING DHV Project : The Rehabilltation Of Main Route P50-1
P O BOX 1066 : From KM 18,00 - KM 28,00
PIETERMARITZRBURG Your Ref :
3200 Our Ref 1101893/
Attention: Mr Hein Arnold Date Reported : 24.04.2015
SIEVE ANALYSIS, ATTERBERG LIMITS. CBR, UCS(TMH1:A1-A5,A7
SAMPLE NO. EB533 E8534 E8535
HOLE NO. TP5A TPEB TPSC
ROAD NO. LwpP Lwp LWP
DEPTH (mm) 40-200 200-700 700-800
CHAINAGE CH25+400 LHS CH25+400 LHS CH25+400 LHS
LAYER TYPE :
STABILISED WITH Natural Naturai Natural
SUPPLIER
CURING METHOD
DESCRHIPTION Lt Yel Br+kt Gr Dk Br Sand Dk Rd Br
W/Sandstone Fine Sand
SIEVE ANALYSIS (% PASSING)
75  mm
63 mm
53 mm 100
375 mm 86 100
26.5 mm 80 92
19.0 mm 77 g2
13.2 mm 73 100 a2
4,75 mm &1 98 g2
2.0 mm 50 97 91
0.425 mm 37 79 81
0.075 mm _ 13 28 31
SOIL MORTAR
COARSE SAND<2.000mm =0.425mm 26 12 #H
FINE SAND <0.425mm >0.076mm 48 53 &5
MATERIAL <0.075mm 28 28 34
CONSTANTS
GRADING MODULUS 2.00 0.96 0.87
PRA CLASSIFICATION A-1-bi{0) A-2-4{0) A-2-4(0)
COLTO CLASSIFICATION G6 G7 G7
TRH CLASSIFICATION G7 G7 G7
LIQUID LIMIT (%) 22 26 a5
PLASTIGITY INDEX (0.425mm) 5P ) 4 8P
LINEAR SHRINKAGE (36) 0.5 240 0.5
MOD AASHTO
MAXIMUM DRY DENSITY (ka/m*3) 2168 1827 1734
OPTIMUM MOISTURE CONTENT (%) 6.8 13.2 . 16.1
MOULDING MOISTURE (%) 8.5 13.0 158
TYPE OF TEST CBR CBR CBR
CBR-UCS @ 100% MOD AASHTO 47 28 28
CBR-UCS @ 98% MOD AASHTO 36 25 25
CBR-UCS @ 97% MOD AASHTO 3z 24 24
CBR-UCS @ 95% MOD AASHTO 25 22 20
CBR-UCS @ 93% MOD AASHTO 18 19 16
CBR-UCS @ 90% MOD AASHTO 12 16 11
CBR-UCS @ % MOD AASHTO derived from calculation.
[ % SWELL AT {MODIINRBJ{PROC] [o.o7 Toat To12 Jo1e Jois Jo19 Joor Jo.09 Joa1 | | I |

Remarks :  Deviation from TMH 1 ; A8 ; 80% compaction
achieved using mechanical compactor.

Ao,
FORM: Al Program ver 3.3(26,01.2010)  Technical Signatory : Lawrenoe/GovenderlHasalis Bhikam




MATROLAB GROUP @r1v) Lo,

- CIVIL ENGINEERING SERVICES -

a SANAS Accredited Testing Laboratory, No. T0239

UNIT 7, PENNYLANE PARK, 54 EBONYFIELD AVE., SPRINGFIELD PARK Tel. :031-5791220M1
P.O.BOX 74663, ROCHDALE PARK, 4034 Fax :031-5791344
Emall : lawrenceg@ matrolab.co.za
TEST RESULTS
ROYAL HASKONING DHY Project : The Rehabilitation Of Main Route P50-1
F O BOX 1068 : Fram KM 18,00 - KM 28,00
PIETERMARITZBURG Your Ref ;
200 Our Ref T 101893/E
Aftention: Mr Hein Arnold Date Reported 1 24.04.2015

IN-SITU DRY DENSITY REPORT {TMH1 A10{b))

Section : P50-1 Tested By : Mr R Ramdeen Date Tested : 23.03.2015

Layer Type : See Test Positions Compaction Energy : MOD AASHTO
Maximum | Optimum | In-Situ

Paosition Depth Meteriat Description Dry Molsture | Dry Mpisture | Relative
Dansity Cantent Density Content Compagction

{mm) (kg/m3) %} {kg/m3 (%) (%)

bA 40-140 Yel Br+Gr W/Sandstone 2169 68 1219 6.3 88.5

5B 200-300 D% Br Sand 1827 13.2 1718 12.2 94.1

5C 700-800 Dk Rd Br Fine Sand 1734 18.1 1744 '113.2 100.6

Tests done by means of Nuclear method.
Test Positions
Layer Type:

5A-Base
5B-Subbase
SC-Insity

Deviation from test method
1. Dry Density reported to 1 kg/m3
2. Nuclear Gauge calibrated annually.

Remarks :

FORM: A10(b) | Program ver 3.3(26.01.2010)  Technicai Slgnatory : Lawrence Gy(renderfﬁasalis Bhikam




MATROLAB GROUP 1y, L.

- CIVIL ENGINEERING SERVICES -

a SANAS Accredited Testing Laboratory, No. TO239

UNIT 7. PENNYLANE PARK, 64 EBONYFIELD AVE,, SPRINGFIELD PARK Tet, ; 031-5791220/1
P.0.80X 74663, ROCHDALE PARK, 4034 Fax ;031-5791344
Email : lawrenceg@matrolab.co.za
TEST RESULTS
ACYAL HASKONING DHY Project : The Rehabilitation Of Main Routte P50-1
P O BOX 1068 : From KM 18,00 - KM 28,00
PIETERMARITZBURG Your Ref :
3200 Qur Ref ;101893
Attentlon: Mr Heln Arnold Date Reported 1 24.04.2015

MOISTURE / DENSITY RELATIONSHIP (TMH1 : A7)

Sample No. : EB533 Hole No. : TP5A Depth {mm}) : 40-200
Origin : CH25+400LHS LWP Stabilized With  : Natural Compaction Energy : MOD AASHTO
Material Description  : Lt Yel Br+Lt Gr W/Sandstone

Maimumn Dry Density  (kg/m3 } : 2169 Point No. 1 2 3 4 5

Optimum Muoistura Content (%) 6.8 Moisture (%) 37 5.7 87 7 97
Demsity (kg/m3 ) 20290 | 2104 |2168 |2136 |2057

2180

2160

2140

2120

2100

to/m 3

2080

DRY DENSITY

2040

2020

llJJ'Jlll]llI]lIIlljilllilllllllllllll]IIIl]'llllIlllllllllllll_lllillll
2000

2 4 5 6 7 8 9 10
MOISTURE (%) :

Remarks :

urs

FORM: A7 Program ver 3.3(26.01.2010)  Technical Signatory ; Lawrence Goqanderfﬂasails Bhikam
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UNIT 7, PENNYLANE PARK, 64 EBONYFIELD AVE., SPRINGFIELD PARK

P.0.BOX 74863, ROCHDALE PARK, 4034

TEST RESULTS

ROYAL HASKONING DHV
P O BOX 1066
PIETERMARITZBURG
3200

Atlention: Mr Hein Amold

Tel.
Fax

MATROLAB GROUP Erv) 1.

- CIVIL ENGINEERING SERVICES -

Jesting Loboratory

a SANAS Accredited Testing Laboratory, No. T0239

: D31-57912201
: 031-5791344
Email : lawrenceg@malrolab.co.za

Project : The Rehabilitation Of Main Route P50-1

Your Ref
Our Ref
Date Reported

. 101803

: From KM 18,00 - KM 28,00

: 24.04.2015

MOISTURE / DENSITY RELATIONSHIP (TMH1 : A7)

Sample No. : EB534

Hole No. : TPSR

Depth {mm)} : 200-700

Origin : CH25+400LHS LWP

Stabilized With  : Natural

Compaction Energy : MOD AASHTO

Materlal Description  : Dk Br Sand

Ogptimum Moisture Content (%)

Meximum Dry Density  (kg/m? ) : 1827

113.2

Point No.

Molsture (%)

101

121

13.1

141 181

Density {kg/m3 )

1707

1785

1827

1787 11734

1840

1820

1800

1780

tam &

1760

1740

DRY DENBITY

1720

1700

IIIIIIIII!IK Illll!IllllllllllillllllllIlllIlllllllllllllllllllllllllllll llllli

llllllliilIIIIIIlilllllll|||l]ll‘llllll

—
[=]

11

ey g s b s a g aaa sy it
1680

12 13

MOISTURE (%)

14

15 16 17

Remarks :

FORM: A7 Prograrn ver 3.3(26.01.2010)

P/

Technical Signatory : Lawrence qovendarlﬂasalis Bhikam
¥
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esting Loboratory

MATROLAB GROUP 1y, Lo,

- CIVIL ENGINEERING SERVICES -

- a SANAS Accredited Testing Laboratory, No. TO239
UNIT 7, PENNYLANE PARK, 84 EBONYFIELD AVE., SPRINGFIELD PARK Tel. :031-579122011

P.0.BOX 74663, ROCHDALE PARK, 4034 Fax :031-5791344
Email : lawrenceg@matrolab.co.za
TEST RESULTS
ROYAL HASKQNING DHV Projeet : The Rehabilitation Of Main Route P50-1
P O BOX 1066 : From KM 18,00 - KM 26,00
PIETERMARITZBURG Your Ref :
3200 Our Ref 1101893
Attention: Mr Hein Amold Date Reported 1 24.04.2015

MOISTURE / DENSITY RELATIONSHIP (TMH1 : A7)

Sampla No. ; E8535 Hole No. :TPSC Depth {mm) : 700-800
Origin . CH25+400LHS LWP Stabllized With  : Natural Compaction Energy : MOD AASHTO
Material Description  : Dk Rd Br Fine Sand

Point No. 1 2 3 4 5
Moisture {%) 134 |164 [184 (174 [19.4
Density (kg/m?3 ) 1622 (1723 1732 | 1695 | 1541

Maximum Dry Density  (kg/m?3 ) : 1734
Optimum Moisture Content (%)  :18.1

1740

1720

1700

1680

1660

1640

1620

1600

DAYDENSITY  (g/m 3

1580

1560

Illl II!IHIIIIIIIIHI IIIIlllll’fI TIITY l[l]ﬂlllll Ill"l""lTl]l"Hlil'l"“]llll IIlII'l]Il‘Il!III l!l

1540

ILREELE11)

1520 Itll_ll!:llllltl]ll!lIll'll|Illl IlIlIIIIIIlIlllllll'l'lll!l'lll‘llllllllll

13 14 15 16 17 18 19 20

MOISTURE %)

| FORM: A7 Program ver 3.3(26.01.2010)  Teshnical Signatory ; Lawrence Govendflnasalis Bhikam
I

Remarks :




APPENDIX E
RUBICON ANALYSIS SUMMARY
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Pavement Situation At Start of Phase 1 of 2
Method: Distinct Phase Calculation Without Adjustment For Incrementzi Damage

Design Name: [Not Provided]
[No Description Provided]

Detailed view for axle type: 80 kN Axle, Dual 750 kPa, 330 mm Spacing
Total Capacity for All Phases is 6.1 million

Agpplied Cumnilative axles of this type at phase end is 5.84 million
Critical layer for this phase and axle: Layer 3

Phase starts in year 0 and ends in year 24.5

Note: Damages & critical parameters shown are for this axle type only.

Thickness = 40 Millimetres; Design Parameter: Ny&
Continuously Graded Asphalt Position: Ns
Stiffness = 3000 MPa; Poisson = {.9; e Capacity: NiA
LayerwWas Not Evaluated Curaulative damage 27 Phase end NJa:
4
.
"a
Thicknese = 80 Millimetres; thax. Aonzental Tensile Siraini5 7.8 Microstrain® |
REA Thick Asphalt Base Layer Position: Load Centrelina/Bottom of Layer
Stiffness = 3300 MPa; Poisson = 0.43; Axle Capacity: »100 million {Effective: > 100 million)
' Criterion: RSA Thick Asphalt Cata Cum. Damage, Phase Stari to End: < 0.01 to 0.06
* None
Ll
%
Thickness = 300 Millimetras; Max, Horizontal Tensile Straini72.7 Microstrain |
C3 Cement Stabilized Material Position; Betwaen Loads/Bottomn of Layer
Stiffness = 1800 MPa; Poisson = 0.35; Axle Capacity: 5.75 million (Effective: 5.75 millian)
Criterion: RSA Cemeanted Fatigue, Cat A Cum. Damage, Phase Start to End: < 0.01 to > 1.0

Strain-at-Break = 125 Microstrain;

Thickness = 150 Millimefras; T Vertical Compressive Strain: 160 Microstrain ]
Sandy gravel subgrade, RSA Criterion Position: Between Loads/Taop of Layer

Stiffness = 120 MPa; Poisson = 0.35; Axle Capacity: » 100 million (Effective; > 100 million)
Criterion: RSA Subgrade Rut, Cat 8 Cum. Damage, Phase Startto End: < 0.01 %0 < .81
Hone

Thickness = Semi-Infinite; Verical Compressive Strain: 156 Microsoan |
Silty sand subgrade, RSA Critedon Position: Between Loads/Top of Layer

Stiffness = 80 MPa; Poisson = 0.35; Axle Capacity: > 100 million (Effective: > 100 million)
Criterion: R5A Subgrade Rut, Cat8 Cum. Damage, Phase Start to End: < 0.01 to < 0.01
None

Standard Axle Load Delsils:
Setup: 80 kN Axie, Dual 750 kPa, 330 mm Spacing; Daily Count = 375; Growth Rate = 4 (%)
Description: 80kN Axie, Dual Wheel, 750 tyre pressure and 330 mm spacing

Pavement Notes:

Rehabilitation of P50-1 (Km 18 - Km 26)
BTB Option

Rubroon Toolbox: LET: Sandard Axde Amalyss TVarn 4.0 (Lcerces,



Pavement Situation At Start of Phase 3 of 3
Method: Distinct Phase Calculation Without Adjustment For Incremental Damage
Design Name: [Not Provided]

[No Description Provided)

Detailed view for axle type: 80 kN Axle, Dual 750 kPa, 330 mm Spacing
Total Capacity for All Phases is 10.68 million

Applied Cumulative axles of this type at phase end is 9.05 million
Critical layer for this phase and axle: Layer 2

Phase starts in year 31.75 and ends in year 32

Note: Damages & critical parameters shown are for this axle type only.

Thickness = 48 Millimetres; Design Parameter: NJa

Continucusly Graded Asphait Position: Nf&

Stiffness = 3000 MPa; Poisson = 0.9; Axle Capacity: NJA

LayerWasNot Evaluated Cumulative damage at Phase end N/A:

EG4 (equiv. granularymaterial in dry condition Position: Load Centreline/Middie of Layer

Stiffness = 350 MPa; Poisson = 0.35; £Axle Capacity: 0.35 million (Effective: 0.35 million)
Criterion: GranularMaterials CatB Cum. Damage, Phase Start to End: < 0.01tc > 1.0
Cohesion = 31.2kPa; Angle of Friction =41.8

EG4 {equiv. granvlar)material in dry condition Position: Between Loads/Middle of Layer

Stiffness = 350 MPa; Poisson = 0.35; Axle Capacity: 55.71 million (Effective: 55.71 million)
Criterion: Granulariaterials CatB Cum. Damage, Phase Start to End: < 0.01 to < 0.01
Cohesion = 31.2 kPa; Angle of Friction =41.5

Sandy gravel subgrade, RSA Critenion Position: Between Loads,/Top of Layer

Stiffness = 120 MPa; Poisson = 0.35; Axle Capacity: > 160 million (Effective: > 100 million}
Criterion: RSA Subgrade Rut, Cat B Cum. Damage, Phase Start to End: < 0.01 to < 0.01
Nene

Silty sand subgrade, RSA Criterion Position: Between Loads/Top of Layer

Stiffness = 80 MPa; Poisson = 0.35; Ayie Capacity: > 100 miilion {(Effective: > 100 million)
Criterion: RSA Subgrade Rut, Cat B Cum. Damage, Phase Start to End: < 0.01 te < 0.01
None

Standard Axle Load Details:
Setup: 80 kN Axie, Dual 750 kPa, 330 mm Spacing; Daily Count = 375; Growth Rate = 4 (%)}
Description: 80kN Axde, Dual Wheel, 750 tyre pressure and 330 mm spacing

Pavermnent MNotes:

Rehabilitation of P50-1 (Km 18 - Km 26)

F
.( ’ ) Cemented Base Option

Rabeor Tooox: LET: Btandars Ade Aralyss | Vent 2.4.1 ; jLcencec)




Pavement Situation At Start of Phase 1 of 2
Method: Distinct Phase Calcuiation Without Adjustment For Incremental Damage

Design Name: [ Not Provided]
[No Description Provided]

Detailed view for axle type: 80 kN Axle, Dual 750 kPz, 230 mim Spacing

Total Capacity for All Phases is 8.74 million

Applied Cumulative axles of this type at phase end is 7.54 million

Critical layer for this phase and axle: Layer 3
Phase starts in year 0 and ends in year 28.75

Note: Damages & critical parameters shown are for this axle type oniy,

Thickness =40 Millimatrasg;
Continvously Graded Asphalt
v Stiffness = 3000 MPa; Poisson = §.4;
' Layer\WasNot Evaluated

BSM 1
' Stiffness = 256 MPa; Poisson = 0.35;
. Criterion: GranularMateriafs CatB

L

Y, Cohesion = 28.7kPa; Angle of Friction =43.7

k)
[3

A"

C4 CementStabilized Material

ctiffness = 1500 MPa; Poisson = 0.35;
Criterion: RSA Cemented Fatigue, Cat B
Strain-at-Break = 145 Microstrain;

Sandy gravel subgrade, RSA Criterion
Stiffness = 120 MPa; Ppisson = 0,35;
Criterign: RSA Subgrade Rut, CatB
None

Silty sand subgrade, RSA Criterion
Stiffness = 80 MP2; Poisson = §.35;
Criterion: RSA Subgrade Rut, CatB
Nonre

B e ot e I T e T

Design Parameter: N/A

Position: N/A

Axle Capacity: NJfa

Cumulative damage 2 Phase end NfA:

Position: Load CantralinafMiddle of Layer
Axle Capacity: 14.6 million {Effective: 14.6 million)
Cum. Damage, Phase Start to End: < 0.01 to 0.52

Position: Betweezn Loads/Bottom of Layer
Axle Capracity: 7.49 million (Effactive: 7.49 million)
Cum. Damage, Phase Start to End; < 0.01to > 1.0

Position: Between Loads /Top of Laysr
Axile Capacity: > 100 miilion (Effective: > 100 million)
Cum. Damaqge, Phase Start to End: < 0,01 to < 0.01

Position: Betvseen Loads/Top of Layer
Axle Capacity: > 160 million (Effective: > 100 million)
Cum. Damage, Phase Start to End: < .01 to < 0.01

Standard Axle Load Details:

Setup: 80 kN Axle, Dual 750 kPa, 330 mivi Spacing; Daily Count = 375; Growth Rate = 4 (%)
Description: 80kN Axe, Dual Wheel, 750 Tyre pressure and 330 mm spacing

Rehabilitation of P50-1 (Km 18 - Km 26)
BSM Base Option

Rubcon Toczes LET: Standard Axle Analyse Tven 2401 5 (Lwenced]



APPENDIX F
DCP ANALYSIS SUMMARY
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MATROLAB

UNIT 7, PENNYLANE PARK, 64 EBONYFIELD AVE., SPRINGFIELD PARK

P.O.BOX 74663, ROCHDALE PARK, 4034

Tel.
Fax

MATROLAB GROUP e1v) L1,

- CIVIL ENGINEERING SERVICES -

1 031-5791220/1
; 031-5791344

Emall ; lawrenceg@matrotab.co.za

TEST RESULTS

ROYAL HASKONING DHV
72 COTSHOLD DRIVE
WESTVILLE

Attention: Mr Hein Arnold

Project : The Rehabilitation Of Main Routs P50-1
: From KM 18,00 - KM 26,00

Your Ref
Our Ref
Date Reported

;101893
; 24.04.2015

DYNAMIC CONE PENETRATION TEST (TMHB-ST6)

TEST POSITION : DCP1 - CH18+200 RHS

INITIAL DEPTH

(mm) : 200

BLOWS |5 15
280

75

20
310
45

2%

325
10

50

50
530 830
25

Bg8
5gs

75
780
30

a0
770
30

aE

NO. OF BLOWS

820 1870 {925 {070

80 |95 [1D0
22 (22 j20 |25

105 {110 | 115
1000 110301070
45 t145 |lao

120 [ 125 130
h125}1160(1 185
20 |35 |35

B NRIRRRRRSS53%BERBE25989883.8

1

=400

=200

110

GBR

-10
-5

PCP NO.

58

82

8.0

8.4

3000

0.2
0.3
[+¥.]

<
o

DGP NO.(mm/blow)

(=]

Q 2
- 0

10

6.0

CBR

47
24

Remarks :

FORM: 876 Program ver 3.3(26.01.2010)

P

Technical Signatory : Lawrence Govenjerlﬁasa!is Bhikam
¥t
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6:3 MATROLAB GROUP v, L.
- CIVIL ENGINEERING SERVICES -

MATROLAB

UNIT 7, PENNYLANE PAAK, 64 EBONYFIELD AVE., SPRINGFIELD PARK Tel. :031-57912201

P.0.BOX 74663, ROCHDALE PARK, 4034

Fax :031-5791344
Emall : lawrenceg@matrolab,co.za

TEST RESULTS

ROYAL HASKONING DHV
72 COTSHOLD DRIVE
WESTVILLE

Attention: Mr Hein Amold

Project : The Rehabiiitation Of Main Route P50-1
: From KM 18,00 - KM 26,00

Your Ref :
Our Ref 1101863
Date Reported 1 24.04.2015

DYNAMIC CONE PENETRATION TEST (TMHB-ST6)
TEST POSITION : DCP2 - CH19+300 RHS

INITIAL DEPTH (mm} : 100

—_—

1]

BLOWS [5 [0 |15 20 [25 |30
DEFPTH |115 | 13C {19C | 230 | 285 | 200
CBR t1i0|1e 18 |an |35 [as

66 17D |78 80
70 | 890 {890 HOGOJ1085
7 2] 15 35

cCRRISBRIREEERN

28 NRIRRRRRE2553388888595799588

NO. OF BLOWS

200 1

400 =

500

800

T 1200
E,

-400

-200

CBR DCP NO. | cBr

110

58
-20
10
-5
-3

;

66 3B

14 15

E‘IEOG
1400

Fog

0.2
0.3
05

DCE NO.{mm/blow)

=]
(]

5.0
10
20
30
B0

8E

Remarks :

o

FORM: ST6 Program ver 3.3(26.01.2010)  Technical Signatory : Lawrence G’fvenderlﬂasalla Bhikam
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{3 MATROLAB GROUP @1v) 1.
- CIVIL ENGINEERING SERVICES -

UNIT 7, PENNYLANE PARK, 64 EBONYFIELD AVE., SPRINGFIELD PARK

P.Q.BOX 74663, ROCHDALE PARK, 4034

Tel.

1 031-57912201

Fax :031-5791344
Emali : lawrenceg@matrolab.co.za

TEST RESULTS

ROYAL HASKONING DHY
72 GOTSHOLD DRIVE
WESTVILLE

Attention: Mr Hain Armold

Your Retf
Qur Ref
Date Reported

Project : The Rehabilitation Of Main Route P50-1
: From KM 18,00 - KM 28,00

: 101893
1 24.04.2015

DYNAMIC CONE PENETRATION TEST (TMHB-ST6)
TEST POSITION : DGP3 - CH21+100 LHS

INITIAL DEPTH (mm) : 35

c2RBIBERERECRRIBBLERS

85 |00 |
965 1015
18 |22

BLOWS [5 [0 |15 |20 |25 130 Jas [46 |45 |50 |a6 |80 1&s |70 |75 &0 [e5 |50
DEPTH |50 |85 |11s 165 |195 | 235 |260 | 295 | 345 [ 425 | 485 |530 {595 | ass | 725 1775 | 835 16os
GBR 110 (35 |45 |22 145 [30 [95 |35 (22 [13 |18 |25 |18 |18 lie }z22 |tm 15
e RN

NO. OF BLOWS

11

RNy BERNRESHEIEEEE832398308888

g8888-

£00
400
0
200

o CBR

1
20

10
-5
3

1

BGP NO.

88

10

12

10

0.2
0.3
0.6

=

DCP NO.{mm/biow)

=t
o

5.0
10

CBR

39

18

Remarks ;

v

§ FORM: 5T6 Program ver 3.3(26.01.2010)  Technical Signatory : Lawrence Govemjer!ﬂasalis Bhikam
¥




MATROLAB GROUP v, L.

- CIVIL ENGINEERING SERVICES -

UNIT 7, PENNYLANE PARK, 64 EBONYFIELD AVE., SPRINGFIELD PARK Tel. :031-579122001
P.0.BOX 746863, ROCHDALE PARK, 4034 Fax :031-5791344
Emall : lawrenceg@matrolab.co.za
TEST RESULTS
ROYAL HASKCGNING DHY Project : The Rehebilitation Of Main Route P50-1
72 COTSHOLD DRIVE : From KM 18,00 - KM 26,00
WESTVILLE Your Ref :
- Our Ref 1101893
Attention: Mr Hein Arnold Date Reported 1 24.04.2015
DYNAMIC CONE PENETRATION TEST (TMH6-5T6)
TEST POSITION : DCP4 - CH23+800 LHS INITIAL DEPTH (mm} : 35
BLOWS [5 10 {15 |20 [25 [3sc [35 [40 [45 |50 |55 leo 65 |70 175 |80 |&s Joo |&5 Ji00
DEPTH |75 125|185 |235 |270 |3zs Iaan ]425 465 | 505 1545 | 585 [850 | 715 [760 | 825 {860 1025 | 870 hots
CBR Jm;lza1530352020253033_1_22_‘_201625133541_132525
. NO. OF BLOWS -
SR8 38RBR e N A BB BB R RTS8 R85388R88582983585888
220 .|
oo RS
600
800
1
'Emoc
=1
Ewoc
o 1800
2
2600
2800
3000
o CBR DCP NO. | CBR
g § g 8 2 s ] 2 w @ -
0 L L 'l [l 1 1
200 10} 22
200 [] a2l 24
B0 10 [ 22
800 16 | 21
1000 I 80 25
= 1200
£
E!BOD
#1800
2400
2600
2800
3000
g 3 3 2 8§ 3 2 2 8 8 B 88
DCP NO.[mmyblow)
Remarks :

; /
FORM: ST6 Program ver 3.3(26.01.2010)  Technical Signatory : Lawrence Govefider/Aasalis Bhikam




MATROLAB GROUP 1y, L1D.

- CIVIL ENGINEERING SERVICES -
UNIT 7, PENNYLANE PARK, 64 EBONYFIELD AVE., SPRINGFIELD PARK Tel. :031-5781220/4
P.Q.BOX 74663, ROCHDALE PARK, 4034 Fax :031-5791344
Email ; lawrenceg@matrolab.co.za
TEST RESULTS
ROYAL HASKONING DHV Project : The Rehabilitation Of Main Route P5Q-1
72 COTSHOLD DRIVE : From KM 18,00 - KM 26,00
WESTVILLE Your Ref :
Our Ref : 101893
Adttention: Mr Hein Arnold Date Reported 1 24.04.20156

DYNAMIC CONE PENETRATION TEST (TMH6-ST6)
TEST POSITION : DCP6 - CH24+800 RHS

INITIAL DEPTH (mm) : 40

CBR

BLOWS
DEPTH

5

™
4as

45 350 |55 Jep |&5 |70 |75 |60 |85 |e0 |85 |00
400 {440 § 480 {550 |30 { &80 | 730 | 765 {830 {880 |50 |oz2o

10 {15 |20 )25
116 {170 | 200 (246
30 |18 J45 |25

c2R8¥BBRER

30 {15 (13 {22 |22 i35 }16 |22 |15 |i5

NO. OF BLOWS

B NI RRRERRE83 888853089 888388

™

£ 1200
51406

1600

8 1800

- 400
200

CBR

110

85
20
10
~ 5
-3

1

0.2

03
0.5

& 3 3

10
20
30
B0

DCP NG, (mm/blow)

DCP NO.

82

13

10
14

cer

16

15

RAemarks :

/

FORM; 3T6 Program ver 3.3(26.01.2010)  Technical Signatory : Lawrenc# Govender/Rasalis Bhikam




MATROLAB GROUP @1y, L.

- CIVIL ENGINEERING SERVICES -

UNIT 7, PENNYLANE PARK, 64 EBONYFIELD AVE., SPRINGFIELD PARK Tel. :031-5781220/1
P.0.BOX 74663, ROCHDALE PARK, 4034 Fax :031-5781344
Email : lawrenceg@matrolab.co.za
TEST RESULTS
ROYAL HASKONING DHY Project : The Rehabllitalion Of Main Route P50-1
72 COTSHOLD DRIVE ; From KM 18,00 - KM 26,00
WESTVILLE Your Ref :
Our Ref 1101893
Attention: Mr Hein Amoid Date Reported 1 24.04.2015

DYNAMIC CONE PENETRATION TEST (TMHB-STE)
TEST POSITION : DCP§ - CH25+950 RHS INFTIAL DEPTH (ram) : 30

[4]

BLOWS [5 10 |15 |20 |26 |aD |35 [40 {45 j50 |55 |60 {85 |70 |75 |BO |BS |90 |85 |100 j10§ |110
DEPTH |70 |12a | 180 |180 |230 | 265 | 300 | 340 §385 | 450 | 500 |535 1600 | 645 | 700 | 730 | 780 | B35 | 880 | 855 [1000 1025
CBR 30 |22 |30 |45 |30 |35 |35 |30 {25 |16 |22 |35 j16 |25 |20 145 )18 {25 |20 |16 |25 |55

NO. OF BLOWS

c2R39B8R 8RB N8I BBRBR IR IRRERESIESBES8833F8335385¢88
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- 400
900

200

110
56
-20
10
-5
-3
1

L[ a0
88

10

0.2

<
-

0.2
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DG NO.{mm/biow)

CBR DGF NO.

CBR
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Remarks :

FORM: ST6 Program ver 3.3(26.01.2010)

P

Technical Signatory : Lawrence C#xvender.fﬂasajls Bhikam

/



MATROLAB GROUP @tv) L.

- CIVIL ENGINEERING SERVICES -

UNIT 7, PENNYLANE PARK, 64 EBONYFIELD AVE., SPRINGFIELD PARK Tel. :031-5791220/1
£.0.BOX 74663, ROCHDALE PARK, 4034 Fax :031-5791344
Email : lawrenceg@ matrolab.co.zg,
TEST RESULTS
AOYAL HASKONING DHV Project ; The Rehabiltation Of Main Route P50-1
72 COTSHOLD DRIVE : From KM 18,00 - KM 26,00
WESTVILLE Your Ref :
Our Ref 1 101893
Attention: Mr Hein Arnold Date Reported 1 24.04.2015

DYNAMIC CONE PENETRATION TEST (TMHE-5T6)
TEST POSITION : 5 - CH25+400 INITIAL DEPTH {mm) : 40

BLOWS {5 10 |16 {20 |25 |30 |35 (40 |45 |50 155 |60
DEFTH |55 |70 |80 |100 |120 |140 [165 [190 |220 | 240 |280 |330
CBR MO |10 170 {75 |75 |76 |S6 56 |46 |75 (22 3D

70 |75 |80 |a@s 180 [e5 [160 |10 |10 [115 1120 [125 | 130 [ 135
380 {410 | 440 | 515 {570 | 646 (655 | 730 | 775 |B15 |855 | 900 | 570 1090
55 4% 45 |14 (20 |15 {110 {14 |25 |30 (30 [28 |15 |30

NO. OF BLOWS

SRERRACRABCHE385883:99388588
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cPRBYEBRERERREIBERERE
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£ 1600
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80O : 86 | 27
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= ] m
DCP NO.{(mm/blow)

0.2
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0.5
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50

Remarks :

P

FORM: STé Program ver 3.3(26.01.2010)  Technical Signatory : Lawfnca Govender/Aasalis Bhikam
7




MATROLAB GROUP ety L0,

- CIVIL ENGINEERING SERVICES -

UNIT 7, PENNYLANE PARK, 64 EBONYFIELD AVE., SPRINGFIELD PARK Tel. :031-57912201
P.0.BOX 74883, ROCHDALE PARK, 4034 : Fex :031-5781344
Email : lawrenceg@matrolab.co.za
TEST RESULTS
ROYAL HASKONING DRV Project : The Rehabilitation Of Main Route P50-1
72 COTSHOLD DRIVE : From KM 18,00 - KM 28,00
WESTVILLE Your Ref :
Our Ref 1101893
Attention: Mr Hein Arnoid Date Reported 1 24.04.2015

DYNAMIC CONE PENETRATION TEST (TMHE-ST6)
TEST POSITION : 4 - CH23+4050 INITIAL DEPTH {mm) : 35

BLOWS [6 |10 [15 20 25 |30 {25 |40 |45 |50 |55 160 |65 |70 |75 §60 |85 |90 |95 110095 [910 [+75 }120 J125 |10 | 136
DEPTH |55 65 |75 1105|145 | 180 {185 | 235 | 295 [340 [405 | 435 | 470 | 505 | 535 {560 | 585 | 625 | 655 {875 |6as5 | 725 | 780 | 785 |B25 1880 | 885
CBR 7§ {170 |170 |45 {30 [11055 |22 |18 |25 |16 |48 |35 |36 |as Y55 |55 |30 [45 {75 |75 |45 Jas |35 (45 |as |55
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B%8
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Hemarks :

v

FORM: ST6 Program ver 3.3(26,01.2010)  Technical Signatory : Lawrence G’BvenderlFlasalis Bhikam

/



UNIT 7, PENNYLANE PARK, 84 EBONYFIELD AVE., SPRINGFIELD PARK

P.0.BOX 74663, ROCHDALE PARK, 4034

EST RESULTS

AROYAL HASKONING DHV
72 COTSHOLD DRIVE
WESTVILLE

Attention: Mr Hain Arnold

Project : The Rehabillkation Of Main Route P50-1
: From KM 18,00 - KM 28,00

Your Ref
Qur Ref

Date Reported

Tel.
Fax

1101883

1 24.04.2015

MATROLAB GROUP prv) Lo,

- CIVIL ENGINEERING SERVICES -

: 031-5781220/1
1 031-5791344
Ermait : l[awrenceg@matrolab.co.za

TEST POSITION : 3 - CH22+020

DYNAMIC CONE PENETRATION TEST (TMH6-ST6)
INITIAL DEPTH (mm) : 35

BLOWS 5 |10 15 20 {25 |30 |25 |40 J45 [50 [ss
DEPTH f65 |75 ]85 |10s j135 |160 185 205 {235 | 295 |as5
CBR 45 (176/|75 |17oj45 (55 |58 |75 {45 |18 |18

il

60 65 |70 |75 J40 [65 |80 |85 [100[105

335 [455 | 525 | 570 | 630|655 | 815 |a70 | 935 [995

30 118 |15 j25 |18 {85 |5 |20 |16 |8
NO, OF BLOWS
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Retnarks :

FORM: 8T6 Program ver 3.3{26.01.2010)

G

Technical Signatory : Lawrence govendariﬁasails Bhikam




UNIT 7, PENNYLANE PARK

MATROLAB GROUP prv) L.

- CIVIL ENGINEERING SERVICES -

, 64 EBONYFIELD AVE., SPRINGFIELD PARK Tel. :081-5791220M

P.0.BOX 74663, ROCHDALE PARK, 4034 Fax :081-5791344

Emall : lawrenceg@matrolab.co.za

TEST RESULTS

ROYAL HASKONING DHY
72 COTSHOLD DRIVE
WESTVILLE

Attention: Mr Hein Arnold

Project : The Rehabilitation Of Main Route P50-1
: From KM 18,00 - KM 26,00

Your Ref :

Our Ref : 101883

Date Reported 1 24.04,2015

DYNAMIC CONE PENETRATION TEST (TMH6&-ST8)

TEST POSITION : 2 - CH20+200 INITIAL DEPTH (mmj : 110

BLOWS |5 {10 |15 |20 |25
CBR 170 145 |55 |55 |48

a0
DEFTH [12C {150 | 175 | 200 |260 1310 | 345 | 300 | 470 (615

35 |40 Y45 |50 |55
80

m§g
:g&
g

22 |86 |25 (13 |8

70
13

NO. OF BLOWS

cPRBIB8RRR B RBY BB R BB R SRR IBIBREERE29395888¢8
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|§ g Ig g GBH3 .
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DCP NO. (rmvbiow)
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Remarks ;

FORM: ST6 Program

on

ver 3.3(26.01.2010)  Technical Signatory : Lawrence G_fvenderfnasaus Bhikam




MATROLAB GROUP 1y, L.

- CIVIL. ENGINEERING SERVICES -
UNIT 7, PENNYLANE PARK, 84 EBONYFIELD AVE., SPRINGFIELD PARK Tel. :031-5791220A4
P.0.BOX 74663, ROCHDALE PARK, 4034 Fax :031-5781344
Emall ; lawrenceg@matrolab.co.za
TEST RESULTS
AOYAL HASKONING DHV Project : The Rehabilitation Of Main Route P50-1
72 COTSHOLD DRIVE : From KM 18,00 - KM 26,00
WESTVILLE Your Ref :
Our Ref - 101803
Aftention: Mr Hein Amoid Date Reported : 24.04.2015

DYNAMIC CONE PENETRATION TEST (TMH6-ST6)
TEST POSITION : 1 - CH18+800 LHS INITIAL DEPTH {mm) : 210

BLOWS |5 10 [i15 |20 325 [30 |35 |40 |45 {50 |55 |80 |65 |70 {76 (8D |85 190 [85 |10D)1D5 1104115 |120 [125 [130 3135
DEPTH 1235 | 280 | 260 | 305 {350 | 390 | 430 [480 |510 | 545 |605 {435 | 850 |90 725 [ 750 | 790 | 025 | 986 | 600 | 950 11010104511 0301120 (115511200
CBR 55 |55 |75 |55 {25 |30 |90 |22 |45 |35 |tB {45 |110]30 (a5 pES |30 {35 |30 |35 122 |18 |35 |25 |45 |35 |25

NOQ. OF BLOWS
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2R EB S

Remarks :

A

FORM: ST6 Program ver 3.3{26.01.2010)  Technical Signatory : Lawrence (#wender!ﬁasalis Bhlkam
i
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APPENDIX G
PHOTOGRAPHS

e —
= =
TO1.PZB.O00455 Page 48



;:‘.‘II- —
: - o Vi
A - = ]
, et = s T
| o ol o I
— % . = [
¥ 1™ - 3
==
i - ¥ S
: i & o : ey
F % E : Y LR : - e
el Lo A . - : 3
o o e A e o e g - e

Severe Crocodiles and patching at Km 2



Severe crocodile cracks at KM 3, the section through Eshowe

Severe crocodile cracks and distress patches.



Block crack with pumping at KM 10



Access discharges water to pond next to the road at Km 20



Crocodile cracks with pumping and pothole at Km 20.

Severe block cracks at KM 21



Potholes Repair at Km 22

Potholes repair ongoing at Km 22



Surface Failure at Km 23

Potholes severe and extensive between Km 24 and Km 26



Structural failure and exposure of the base layer at Km 24



APPENDIX H
COST SUMMARY

e ————————————e————— ]
e —
TG1.PZB.0G0455 Page 49



