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1. INTRODUCTION

This report presents the results and findings of a geotechnical investigation conducted
for the proposed construchion of Residential houses ot Matwabeng. The investigation
was authorized by Servinet Consulting Engineers through approval of a guotation
that was prepared by Phezulu Geotechnical Civils,

2. SCOPE OF THE WORK

The investigation was camied out in occordance with the GFSH-2 guidelines published by
the Department of Housing (2002). The application of the naficnal building regulations
[SAMS 10400-H]) and SAMS 634 (Geotechnical investfigation for Housing developments)
guidelines.

The objectives of the geotechnical investigation included but not Emited to:

® Describing the location, topography, and geology of the proposed site,
& Evaluote the geclogical and geotechnical conditions of the soils underying the

site,

Establish the soil profiles across the site and expected founding conditions,

# Evaluate ther engineerng properfies ond suitabiity for the proposed
development,

Highlighting any problem soils, slope stability or drainage issues,

8 Assess the groundwater conditions, including surface nun off possibilities, seepoge,

ponding. and note the occcurance of any perched or permanent water tables,
& Evaluate the workability of the site materials regarding their excitability and
compatibility,
& Determining the suitability of the site for the proposed development and make
recommendations for the design earthwork, foundations, and engineering

SEMVICES,
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3. NATURE OF THE INVESTIGATION

The gectechnical site investigation involved excavating o total of Ten [10) trial pits with o
TLE to maoxdmum of 3m or refusal, soil profiling, soil sampling for laboratory tests and
conducting dynamic probe light (DPL) test.

Soil samples were collected for the following laboratory tasts:

& Foundation indicator test (Grading, Atterberg limits and potential expansivenass),

& MOD/SCBR/ Indicator tests [Determing the suitability for possible road pavements
rmaterial use],

8 Chemical Test (PH and Conductivity)

4. AVAILABLE INFORMATION

The following rmaps and/or plans were available for reference purposes and are
reproduced in this report.

Google EarthB imagery maps.,

1:250 000 Geologicaol mops of the areo; 2826 Winburg

Tapographical sheet, raster image 28262827,

Generic Specificalion GFiH-2, Mational Department of Howsing Specification:

Geotechnical site investigations for housing development, Septernber 2002
MHBRC Home Building Manual, Part 1 and 2, dated March 2015

Soulh African Mational Standards: Geotechnical invesfigations for township
development [3ANS £34:2012)
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5. GENERAL DESCRIPTION OF SITE

£.1.5ite location and size

The study area for this investigation i located ot Malwabeng. S5etsoto Local Municipality,
Thabo Mofutsanyane District Municipality, Free State. South Africa. Matwabeng s
located approximately 75km south west of Bethlehem CBD [via N5 Road) and 130km
north of Maseru Bridge booarder post. The area is located ot the following absolute
coordinates: Latitude 28°20°39.71"S aond Longitude 27°38'16.85°E.

The total area of the stand boundary is 145 ha

MATWABENG
RESIDENTIAL HOUSES

Prepored For:
Servinet Consulling Engineers

FERgine sy
Phezulv Geotechnical Civils
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Figure | Matwabeng Locally Map
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5.2Existing facilities

According to Google Earth Map(last update 2019). the site was entirely occupied by
shocks though out however during the site investigation [camied out January 2021), itwas
found that most shacks were demolished with only few remnants identified. Some portion

of this site s used as a dump site.

Figure 2 She conng inveshgation
6.1 5.3 Climate and weathering

The chimaote of this arec was extrocted from the docurment fitled “Integrated
Environmental Management Plan: Sefsoso Local Municipality (2019/2020). According fi
the above mentioned document, municipality falls within the summer rainfall area, of
which differs with the season of the year. Rainfall is recorded where highest rainfall
occurs in the summer season and least amount of roin winter pericd. Rainfall averoges
between 400 mmand 750 mm . Malwabeng like the other eastern parts of the Free
State province hos o climate charocterized by warm to hot summers and cold

winters,

The area generally has a low average temperature: therefaore, the design of buldings
needs to carefully consider insulation, crientation, materials and envircnmentally sensitive
designs linked to thermal considerations. The highest temperatures are experenced
between Movember and February when an average temperature of up to 29C have
been recorded. Then the coldest average daily temperature is experenced in June and

July when averoge minimum temperatures are below 0C.
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The climatic regime plays a fundamental role in the development of o soil profile. Weinert
[1%80) demonstrated that mechanical disintegration is the predominant mode of rock
weatherng in areas where the climatic "Nvalue” & greater than 5, while chemical
decomposifion predominates where the N-volue is less than 5. Weinert's climatic M-value
for the project area is between 2-5 which indicates the predominantly chemical
decomposition of the underying rock has token ploce as shown in Figure 3 = Mocro-
climatic region of South Africa. However, this does not rule cut the occumence of
mechanical weathering of rock.

Figume 3: Mocro-chmahc regnons of 3outhem Alca (sowrce: adapled ram Waner, 1980)
5.4Topography

The area drains towards the scuth into the Sandsloot River [approximately 240m from site
boundary. [see Figure 1; Locality map)
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5.55ite geology

According to the published 1:250 000 2826 Winburg geological map and the 1:2000000
of South Africa Geological Map. The area falls under Adelgide subgroup  of  the
Beauford the Karoo Supergroup. Adeloide subgroup comprises of rocks such as
exceptionally fine to coarse grained buff white and white sandstone, blue grey shales
and subordinates’ conglomerates. The most predominate rocks on site were the
weathered sandstones.

Geological Map MATWABENG
RESIDEMTIAL HOUSES

Prepared For:
Servinel Consulting
Engineers,

Prapared Byz
Fhezulu Geolechnical Civils

1 Tl e WO N e AR

Lithastratigraphy

Quaternary rocks

Adelaide Subgroup

Figure 4 ! Moftwobeng Gealogica map
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6 INVESTIGATION RESULTS
6.1 Excavation of test pits

The subsurfoce investigation comprised of the excavation of 10 test pits. The number of
test pits excavated i set in accordance with SANS 434:2011 [Geotechnical investigation
for township development) and GFSH-2 [Generic specificaltion, 2002) standards. All frial
pits coordinates were recorded using a handheld GPS, the position of test pits was ploced
randomly with respect to site layout and in such a manner that covers the whole site. The
tricl pits were excavated fo the depth of refusal of the TLE (BELL 3155) TURBO 4X4) or

refusal on o bedrock.

Eoch fricl pit wos profiled ond photographed by field engineering Geclogist in
accordance with the curent MCCS50 standard procedures proposed by Brink and Bruin
[2002). Al the test pits are then backfiled and lightly compacted after completion of
fiahdwork.

@ T
W TP
B
B e
@
®
| W]

Figure 5 Tesl Plils Positions
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6.1.1 Generalized soil profiles.

Descriptions of the various soil strata as encountered in the test pits are summarized below
and detailed soil profiles ond photos are given in appendix B,

& 1.1.1 Hill wirsh

The project area is coverad by a thick layer of fransported material, deemed to represent
hill wash. This moterial is generally described os skghthy moist o moist, loosef/dense claoyey
sand with an intact structure. This layer overies the residual horizon across the site. It
extends from the surface to the moxirmum depth of 0,60 m.

&.1.1.2 Kesdual

Residual soils developed from the highly in-situ weathering of bedrock were encountered
underlying bedrock at depths up fo 2.10m. These soils comprised of moist, ight brown fo

vellow, dense to very dense, intact, clayey sand/sand materials.

a.l.1.3 Bedrocks
Weathered Adeloide shales and sandstones were encountered in various test pils
throughout the site.

Figure &  Typical soies profiles
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&.1.2 Groundwater occurrence

Mo groundwater was encountered on site(however the ground was moist in certain
areqs).

&2 DPL

A total of ¥ DPL tests were camed out, one next fo each inspection pit position after
aexcavation and sampling was conducted. The DPL tasts were camied out to assess the
bearing capacity of the insifu material.

The results as shown on the DPL results attoched on appendix 3 indicate that the in=situ
material has stiff to hard materials with £150kPa up 1o a maximum depth of 2.1m below
the existing ground level with hard [bearing capocity of more than 150kPa) on maoterials
only existing after 2.1m up to the maxdmum refusal depth of 3.0m below the existing
ground level. Detailed test results is ottached on appendix C.

8.3 Percolation Test

Long-term sustainable infiltration rates may be affected by several factors including the
movement of the woler into the soil [permeability). For residential development, an
onsite storm water infiltration is normally ulilized. This nomally includes diversion of the
storm water info a system that will allow infiliration info the ground. For the purpose of this
project, on-site percobation test was conducted with respect to the site boundaries to
deduce the onsite percolation rate.

Hade that no focior of sofely i appiled fo he colcwiated vaive, The acfual pevcolafion rabe may be sgnificantly
diffgrend based on fthe oc i soll exposures,

Two site permeability tests wene conducted, and the results are summanzed Daelow:
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Tobde |; Percolohon fest

Interval time Percolation Percolation

i i Depthicm) rabafmindcm)

o 1} 130 0.000
- -] 100 0000
g & as Q.0x588
f— 15 5 75 D.0us7
a 5 Fji] Q0Fi4
-+ 25 5 & 0,0883
L0 B 5 57 0.0877
ﬂJ a4 1 5 0.1000
|-—- 40 5 &7 0.1044
45 5 @ 0.1250
b1 5 il 0. 1250

55 5 a 0.1351
&0 5 35 R ]
o ] 140 £.0000
5 5 130 0.0385
io 5 120 00417
15 -} 1 00455
N 0 5 1o 0.0455
4 a5 15 il 0. 1847
) 50 15 80 01875
m &5 15 Fii] 02043
} ¥5 30 &0 0.5000
125 " 1 50 CLsC00

Raesull ol the Tesh Poss

Average applicalion rale 40-521/md
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1 2
Percolation time determined in Rate of application of effluent to
accordance with percolation test subsoil infilration areas
mén (L/m” of french drain sides)
O3 108 manx
A5 108 to 100
5io 10 99 to 80
111015 T9to &5
16 10 20 B4 to 53
211026 52 to 40
27 o 30 391033
Cwver 30 Mot permitied
NOTE Intermediale values may be oblained by interpolation.

Figurg SiRoie of enfluent

&4 LABORATORY TEST RESULTS

The Geotechnical site investigations for housing development [GFSH-2) guideline was
consulted, due to the uniformity of the material onsite a total of 17 disturbed sample were
taken, according to the imited variability of the geotechnical character and the
landforms and simplicity of the site. Different fests were performed to determine the geo-

mechanical and chemical properties of typical scil horizons encountered on site.

Foundation indicator tests comprising of a porticle size distribution analysis (sieve and
hydrometer grading) and Atterbarg Limits tests to astablish the soil type, potential heave
and gives an indication of suitability of the material for use in pavement layers and as
enginaarad fils,

CBR, Modified AASHTO, Maximurm Dry Density (MDD) and Optimum Moiture Contant
[OMC) tests and chemical tests (Ph ond Conductivity) were camed out according to
standard proceduras prescribed for this type of work.

A summary of the results i presented in Tables below and detailed results are included
on Appendix D of this report, These tests permit a basic classification of the soils and group
therm according to typical enginearing properties and evaluation of their suitability for

use as construction materials.
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6.4.1 Grading, Atterberg limits and potential expansiveness

{obie & Foungalion indicolors summany

&
0

2131441 & 5
1 0460140 2131442 0.67 33 18 a1 5C . B e —
w2 0.00-0.45 R IETPT: 1.23 h:] 24 1.2 3C L5 X AS——
"2 DAS120 2131404 1.84 21 5 1.5 SASSC A2 Bl atent s goeat
TP3 000050 2131405 0.52 a6 26 12.4 CL AT
T3 0,501,40 21314/ 1.3 | - 1.4 SR BB i wimer v gy
Tr4 00003 3T 0.58 34 20 101 5C Aot
P4 0.30-1.00 21314/8 (7 S 18 8.l sC P T ———
5 000040 0 213149 0.74 34 20 0.4 i j e P
] 400,40 23400 140 ar a3 112 2 e e b s v i
TP& 000040 2340 049 24 9 a6 5C Aed
& 0404095 20304012 1.%8 a2 14 e EWsC e e s o et
P7 DADDTD 21314013 1.33 20 5 1.7 SMUSC [ P———
TP 000040 21304014 067 a2 17 a8 5C A
] £,40-1,00 ZIANE 1N 21 4 F 2 /S . W P ————
TR? 000100 ZIANE 047 21 4 17 SMSC Ad
PR 100200 21314417 0.78 28 14 19 sC Ak
Where
GM = Grading modulus
LL = Liquid Lirrif
Pl = Plosticity Index

LS = Linear Shrinkage
USC=Unified soil classification

The loboratory test shows that the matenal according to unified soil classification
comprises of:

Fud
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& SC: Clayey sands, sand-clay mixtures,
& SM/SC: Cloyey/Sity Sands
8 CL- Inorganic clays of low to medium plasticity, gravelly fsandy /sty Mean clays

The laboratary results show that the site i highly dominated by $C materials which
according to USC are clayey sands ond sond-clay mixtures as well os silty saonds aond
inorganic clays in places. The matesial has a grading madulus ranging from 0.52% to
1.98% and linear shrinkage of 1.5% to 12.3%. The soil is dominantly characterized by low
to high plastic behavior with Liquid limit ranging from 20% to 40%; therefore, the site has
relatively low heave potential, The most dominant general rating for residual material
uses as a subgrade is fair fo poor. therefore cannot be used as o subgrade,

Torwe 3 0 S0l clossie oo rescriedt 1o piashodly maa, [Viarn Der Merse, |Rd)

a Hon phastic

1-5 Signtly plostic
510 Low piostic
1020 el pioslic
20-40 Highly plastic
>40 Very highty plostic

Tobde 4 @ Achvity bosed classiffcation of cloys (Vian Der Merwe. [954)

=075 inochive
0.751.25 Mol
>| 25 A e
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6.4.2 Moisture/Density and CBR

Tobde 5 0L Faisfure \Densiy and CEBR
TP1 TR2 TF3 TP3 TP4 TP&: TPF TP8 TP3 TP9
Sarnple depth [m) D0 0.45- 000 D050 030 040 040 040 000 100
1.40 120 050 140 100 095 070 DO 100 210
OMC [} 12.2 13.4 179 4§ 121 135 128 135 130 113
MDD (kgdrrd) 1932 1857 1574 1832 1S4 1§22 1836 1922 1855 1924
Swel of Mod AASHIO % 045 0.04 379 072 ODF 03 0DOB OD8 030 040
CBR of vorious  90% 2 & | 2 a 5 4 B 4 2
censities
wE 3 9 I 3 & 7 5 10 5 3
L1 S 1 | 4 8 7 r 13 5 4
R4 14 2 é " 1 ¥ 1B 8 4
[ S 15 2 4 13 13 1 20 7 5
0% 7 18 2 B 20 17 17 i a F3
TRH14 Cions/COLTO e [ «G9 =GP <GP GP o] G <GP <GY
Clitmaificofion
Where:

CBR- Califarnian bearing rafio

OMC- optimurm moisture content

MDD - moximum dry density

The materal has madmum dry density values of 15%kg/m? to 1932kg/m?, optimum
moisture content values of 11.3%-17.9%. The material from tested phs s clossified,
according to the TRH 14/COLTO guidelines, as a G¥ and <G Material.

5.4.3 PH and Conductivity

The in-situ material was collected and submitted to the laboratory for chemistry test (Ph
and conductivity). Soil elecirical conductivity [EC) is o measure of the number of salis in
soil (salinity of soil] or ability of the sail o conduct an electrical cument and pH is o scale
of acidity from 0 to 14. It tells how acidic or alkaline a substance is. More acidic solutions

have lower pH. More alkaline solutions have higher Ph.
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Several environmental factors influence buried metals. These factors are:

# FHectricaol conductivity of the soil

& Chemical properties of the soil

& Ability of the soil o support sulphide reducing bacteria
& Heterogeneity of the soil (long-line curents)

% Bocteria attack

Comosion decreases the electrical conductivity of the material and the pH level.
Therefore, conductivity of soil has a profeund influence on the rate of coroesion
of buried metalic objects. Bosed on the significaonce of soil resistivity on
comosivity, Duligal [1996) provides the following table for evaluation of the
conductivity of soil:

Table & Guidaling Valuas of Interpratabon of Sal Conductvily (Duligal, 1994)

£H CanducEvy (5m) Potentiol comoslveness
T=8 | Hon-comosive

5.6 or 10 o105 Milily commosive
3-doril-12 0510 Concdog

) o >12 =] Highly corosive

The table below shows the summarnzed pH and conductivity resulfs.

Tirke 7 pH and conduc reify redult

Ei- {usdem) TEMFERATURE ["C)

2 0L50-1.80 B2 52 24.4

1] 0.00-1.00 7.5 45 24.5

From the lab results the pH of the material onsite is between 7 and 8 with conductivity f
52-45u8/em(<0.15/m) therefore the material non-corrosive.,
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7 GEOTECHNICAL SITE CLASSIFICATION
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The impoct of the geotechnical constraints on subsidy housing development may be
avalpated according to Table below, which is a summary of the general geatechnical
constraints relevont to housing developments. (Partidge, Wood ond Brink, 1993), the

Class column indicates the severity of the specific constrains for the site.

Terbve 8 Crealechmcol chassiication for urbon Devalogrman! (offer partmage, Wood and Brnk)

Constraini

A

calapsisle
MY

[0 ]

High € ompresibbe
soily

Fragibiey of 1o
Difficully ol excovation
I 1, 5m depih
Urdemrmined ground

Sobiiry. {Dolomile omd
lmeutor)

Seap dloped

Amga of

unsioible nobaral Bopes
Mawa webject o selsmic
oty

Rea subject jo Rooding

Mosh favorable (1)

Infermediohe ()

Sufoce colopslle honpon <750 men Collapaisia horinon » 750 men thick

Waler ihie pemarenlly desper than  Permanen] o ieasdndl sabes Skl

1.5 m balore surfoce

watttury 1.5 m ol sxloce

=25 mm dilerenlial  omovenerd 1515 mm ditiensniiol

sipeciod

«24% mm dilerenbol  movesmant

aepeciing
Low

=1 (% rack or hardpon pecacisies

PR BT
7.5 = 15 mam diflgren fiol mosesmend

KA ey AR g

18 moact or Pusrdpon pedgengtes

whess dapih fo undeminig & =H00m Ol undormined greas whisre Bops

I reasonably competent rock

o %

Lioww riske

10-yeor max probatlity of <5 Mod
aercol

Inlermity

7.1 Collapsible soils

koS hon Caonad

-y mos piobabdity of S8 Mod
AhEC ity

Anpon obcve 1250 veor Rocd Bne bt
with dope <%

Leost lovomable {3)

Feame S o

=15 mm dfferaniiol movemsnt eapecisd
>15 mm dffesendiol mosement enpscied
Higihly ciiirihni 4

=50 ek o hardpen pedodiete
Wherg The depih o undermining b

<1 00

Priobabdy s o

Togs = 15%

Fiigyh ik
lﬂmmﬁmpﬂhﬂ:ﬁrd = Mo
el Frleralty

Arace below 150 paoe Bond Bres

Collopsible soils consist of loose, dry, low-gdensity maternials thaot collopse ond compact
under the addition of water or excessive loading specifically in areas of yvoung alluvial
fans, debris flow sediments, and loess [wind-blown sediment) deposits. Collapsible soilks
are those that appear to be strong and stable in thair natural (dry) state, but which rapidly

consolidate under safuration, generating large and often unexpected setilements.
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50il collopse occurs when the land surface s saturated af depths greater than those
reached by typical rain events. This saturation eliminates the clay bonds holding the soi
grains together (SWARTE, 1985).

The residual material onsite is moist, dense, intact, clayey sand/clayey sits, and its
thickness varies throughout the site. Material on site is not likely collopsible because of its

nature and consistency. The site is classified as 1A,

7.2 Shaollow Seepage/Groundwater levels

Mo ground water or seepage was encountered onsite, The site is classified as 18.

7.3 Active Solls

The potential expansiveness of a soil depends upon its clay content, the type of clay
mineral, its chemical compasition and mechanical character. A matenal s potentially

expansive and active if it exhibits the following properties [Kantey and Brink, 1952):

8 clay content greater than 12 %,
® plosticity index of more than 12,
8 liguid imit of more than 30 %, and
@ lineor shrinkage of more than 8 %.

According to the laboratory resulls the maternial on site exhibits the following properties:

# Cloy content is 12.5-46.6%,

8 Plasticity index is 5-26%,

& Liguid limit is 20-44%, and

8 Linear shrinkage of more than 1.5-12.5%.

Based on the above loboratory properties of the materal on site comprises of
plasticity index, Linear shrinkage. clay content and liguid limit extremely greater than
that thresholds values, the matenal is aclive, Theretore, site is classified as 2C.
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7.4 Highly Compressible Soll

According to Swarlz, 1985, Comprassibility is the degree to which o soll mass decraases
in volume when supporting a lood. Compressibility is lowest in coarse-grained soils whene
partickes are in contact with each other. It increases as the proportion of small particles
increases and becomes highest in fine-grained soils which contain organic matter, The

following are some examples of compressibility for various soils:

Gravels and sands are practically incomprassible, If o moist meoss of these materials is

subjected to compression, there is no significant change in their volume.

Cloys and shifs are compressible. If o moist mass of clay is subjected fo compression,
moisture and air may be expelled, resulting in valume reduction which is not immediately
recovered when the load is removed.

Fine-grained socils which confain at least 50 percent of silt + clay may be listed in three
closses of compressibility based an their liquid limit. They are as follows:

8 Low compressibdity: LL smaller than 30,
8 Medium compressibility: LL from 30 to 50.
8 High compressibility: LL greater than 50.

According to the laboratory results the materiol on site exhibits the following properties:

Cue to the consistency of the matenal and the laboratory result, the matenal is high
plasticity behavior with 20 and 44% liquid limit, if @ moit mass of this material is subjected
to compression, there will be a slight significant change in the volume, the material has
medium compressibility. The site i clowsified as 20D,

7.5 Erodibility of soil

The material on site [sand-clays) are generally prone to erosion by wind and water,
howeaver no avidence of erasion faatures such as galleys, dongas or ergsion channeals
was observed on the site.

The overall skope of the lond is oo gentle fo create high velocity un-off, although some
galleys were observed outside investigation boundary the site is classified as 1E.
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Figure 8 Gulkes cbyect adiocent i site Bowngiary
7.4 Difficult of excavation

The excitobility characteristics were estimated from the performance of the TLB used for
the Investigation. The site s classified as being soft to intermediate to hard excavations
[Classification of material for machine excavation SANS 1200 D) with maximum depth of
0.40-2.10m. This sife i classified as 1F.
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Tabde ¥ Classficaotion of matenal for machine excovalion [(SANS 1200 O}

Classification  Descripfions

Mertadial ol can be afficiently emoved of lbaded, withaut ghor apping. by rsdand of o buldoter,
Sol Fociorscraper, frock hype frond-end leoder of bock-acting excavalor withoul the vse of preumalic

fool such os poving bredkers

Malatial Ihat con be elfcienily ipped by o bubdoser ifled wilh a snghe line fpper o with o back-

aeting excavator of llywheel power excesding 0,10 kW per mm of lined-buckel widlh or the use of

i prieumasc 1ok betoes removal by equipment squivalent o that specified obove.
Excavalion in matera ihat corned, belome remaval be eMicenty igped by o buldozer. Th is
Hord  rock martadal Mal cannal be sificiently ramoved without DRising of withaut wadgitg and 1ifing.

Excavation in matericl containing mare 1han 40 by voksme boukders of 52e in the ronge of 0.03-
Boulder excavellon  onn3 6 g rairix of salt materal of smalier Doulders.

{Class A)
Boukder excavalion  Excovalion in maberiol conbaining 40% o less by volurme bouiden of size in fe range of 0,03-20m3, in
(Cloas B) &3 miaatrix of saN raten or smabsr boukders end which requiss individual driling snd BKRng in order

0 be looded by a frock fvpe kont-eénd iInoder o bock-ocling escavabor

7.7 Undermined ground

Thera are no other closed or working shafts or other signs of mining activity within a radius
of 1km of the site, therefore site s classified as 16G.

7.8 Stability: Dolomite and Limestone.

Mo indicafion of the presence of soluble rock formations was found during the desk study
and field investigation, based on the geclogy of an area the area i siting on the
Adelaide subgroup. The area is non-dolomitic. The site is classified as TH.

7.9 Steep Slopes

Slope is a measure of change in elevation. On a topographic map the amount of
elevation change is related to the number of contour ines, The elevation of site ranges
from 1459m-1468m. The map below shows that the site i relatively moderate slope with
maximum slope of 4.4% and 2.5% Average slope. Although the slope i strongly dipping

outside, The area falls under the maost fovorable class, the site s classified as 11,
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Figure ¥: Topogropc Mop

7.10 Area of unstable natural slopes

Steeper slopes hove greater risks for instability. The natural tendency of steep slopes is fo
move some of its materials dowrwards unfil the natural angle of repose is found, Any
form of slope modification will eventually impact the stability of a slope. Mo evidence of
unstable natural slope was observed on site during site investigation. The site is classified

as 1J.

7.11 Seismic Activity

According to Kijko et, al [2003), the peak ground acceleration for the area is less than
0.04 m/s2, with o 10% probability of being exceeded in a 50-year period. The seismic

activity in the area i therefore low. The site is classified as 1K.

7.12 Areas subject to flooding (1:50 and 1:100 Year Flood Lines)

A 1:50 yvear flood line implies that an area below that line has a high probability of being
flooded at least once in every fifly-yveor period. Similor contextual definition applies for
the 1:100-year flood line. Froper flood line should be availabde from the Local Municipality
Towm Planning Department 1L
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8 TERRAIN MAPPING UNITS AND SITE CLASSIFICATION
8.1 Terrain mapping units (GF5H-2)

Bosed on the discussions and conclusions provided in sectlon ¥ above, the site is classified
as 2CD.

8.2 HNHBRC site classification

The residential site class designation according fo NHBRC is marked with class symbaols
within the oreos designoted. The site designation classes are set out in Table below. The

site class designations are: RAH-H1,

Torbde 107 Resichen fiod Clarss Designations™ aifar Wialermeser and Tromg (1992 and the Jaint St hueal
Division of ie SAICE o3 presonbad Dy the NHEER.

Geotechnical Charocteristics

TYFICAL FOUNDING CHARACTER OF EXPECTED RANGE OF ASSUMED SITE CLASS
MATERIAL FOUNDING TOTAL DIFFEREMTIAL
MATERIAL SOIL MOVEMENTS (i) MOWVEMENT
(% OF TOTAL)
Rocks excluding Mudrocks Slobile - - R
which exhibifs swelling
Fine grained solls with moderale Exponsive solls =r.5 S0 H
to very high plasficity (Clays, silty 7515 S0% HI
clays, clayey sits and sondy
clays)

9. FINAL DEVELOPMENT RECOMMENDATIONS

Bosed on deskiop study and field work, the material is soll activity and compressibility.
During field observation it was noted that the site & a likely to be deemed a wetiand,
therefore the site should be developed with caulion prior fo advices/authorization from
professional registered Environmenfalist.

Fary
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Figung 10 Sif@ frmonges
9.1 Excitability

The site was classified as soft intermediate excavation as it was medium to excavated
with @ TLB (SAMS 1200) up to 2.10m, however hard excavations should be expected in
certain areas from 0.80m. Excavator with a hyvdroulic hommer during earthwork may be
required on the hard rock. If is the contractor’s responsibility to provide safe working
conditions within excavations.

2.2Use of materials

The maberial on site is classified occording to TRH14 clossification as GF which is o weoker
selected subgrade according to table below, It & highly advised to not to use site
maternial os subgrode howewver, the maternial should be oidedf/ond or reploced with Gé
and G7 material,
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Material Moisture state | Cohesion C [kPa] | Internal Friction [7]
High density DCry B5 55
crushed stone G1 Viat 45 55
Moderate density Dry E5 52
crushed stone G2 Vet 40 52
Crushed stone and Diry 50 S50
soll binder G3 Wet 35 50
Basa guality gravel Dry 45 48
G4 Wet 35 48
 Subbase quality Moderate 40 43
gravel G5 Vet 30 43
Lo quality Moderate 30 40
subbase gravel G6 Wiet 25 40
Good Selected Diry 25 35
subgrade G7 Vet 20 as
Moderate selected Dry 30 30
subgrade GB Vet 20 30
VWeaker selected Dy 30 =28
subgrade G9 Vet =20 =8
Soll fil G10 Dry 35 25
Wet 20 25

?.3Drainage

%.3.1 Svurface drainage

Surface drainage of building platforms should be designed to direct water away from fill
edges, to prevent overtopping of the fil crest and erosion of fil embankment slopes,
Surface water on these platforms should be directed to, and collected in, open lined

drains of piped to the natural drainage line.,

It is important that grassing or protection of fill embankments be cared out as soon as
possible after construction, fo minimize ponding of the water on the cut platforms to

reduce slope instability and piping erosion.

Run-off from building roofs should be piped from gutters, through downpipes, and
discharged into the storm water reficulation system. In addifion, a suitable concrete
apron should be provided at least 1.5 m wide and shaped away from the edge of the

structure to ensure effective nun-off,

et ol Metecbang. fres 801 2
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%.3.2 Subsurface drainage

It is strongly recommendead that the subsoil drains be designed according to the specific
filter criteric of the in-situ soils fo prevent piping of the material ond subsequent rapid

Erosion.

9.4 5ite clearance

All vegetation should be cleared from the areas over which structures are to be buill, Any
removal of surface topsoil will probably bring any groundwater seepage closer to the
surface and this should be borme in mind and made clear to the contractor,

Earthworks should commence shortly after vegetation clearing to pravent arasion runoff
along the steeply sloping south slope.

8.3 Percolation

The general feasibility of an on-site sanitation system a septic tank soak-oway disposal
method, has been evaluated in terms of the requirements laid down by SANS 10400-P:

Crainage.
several criteria are used to assess whether seplic tank sook-aoway systems are feasible.
These are the following: -

& Suitability of the subsoils/existing geotechnical conditions for disposal of
wastewater and sewoage effluent by subsoil percalation,

8 Occumence of groundwater,

8 Availobiity of sufficient area that may be allocated for evapotranspiration
purposes, and

8 Sulficient sail cover,

Results of the percolation tests conducted at the site suggest that the underlying soills are
sufficiently permeable to sustain on site sanitation. The site is suitable for the disposal of
effluent via a septic tank and sookaway systemn provided enough evopotranspiration
ared is available. The soak-away system must be consfructed on areas where effluant will

not flow out due to the steepness of the ground, generally slopeas less than 107,
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In addition, the frenches should ideallty run parallel to the contours. Thus, wastewater
should be disposed off via this systerm. Although there is a river nearby, the site distance
to the river falls within the accepted category[more than 30m from site)

%.5Founding of the structure

Tenbve 12 : Foundation design, building procedures and précoutionony meaungs for singhe-shony residenticl
buliclngs [SAICE. 1995)

SME  CLASS  TYRICAL CHARACTER  OF SINGLE/DOUBLE  STOREY

DESIGNATIONS  FOUNDING FOUNDING MATERIAL MANSORY HOUSE
MATERIAL COMNSTRUCTION

[ Rocks Stable -

H-H1 Fine graoined soils with moderate to Expansive sois Mormal, Modified and soil
‘extremely high plasticity [Clays, sty clays, raft
clayey sills and sondy clays)

9.5.1 Site Class: H1/H2

The above given foundation is deemed suitable for H-H1 material, however the most
suitable foundation for this ared woulkd be raft foundations. Raft foundalions are the types
of foundation which are spread across the entire area of the building to support heawy
structural loads from columns and walls,

Raf 114 ealechnicel ipport lor Bw propeeed ecdlenhal hoyaes ol Motecbeng ees 38aie P
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? CONCLUSSIONS

Based on the profiles of 10 test pits excavated within the area proposed for the proposed
construction of Mobwabeng residenfial houses, evaluation of geotechnical constraints
together DPL results and laboratory, the following con be concluded:

& This geotechnical report contains the findings aond development
recommendoficns for the construction of the proposed Housing project ot
Matwabeng, Free State

& Sevenfeen (17) disturbed samples were taken from the trial pits for laboratory
analysis. The disturbed somples were sent for amongst other tests: particle size
distribution. hydrometer analysis, and Atterberg limits determination and CBR and
MOD ASSHTO, pH and EC.

@ The site B underlain by topsol underlain by residual soils undedain by Adelaide
Subgroup sandstones and shales.

8 |Intermediote excavation in terms of SABS 12000 is generally antficipated from
surface to depths in excess maximum of approximate 0.60-2.10 m below ground
lewvel,

® MHBRC Site Classification R/H-H1/2CD.

8 Due fo the predominantly moist moisture condition declaring the site a wetland,
and consistency ond type of the material onsite (including laboratory results) it is

advized that the most appropriate foundation is raft foundation.

It is contractor's responsibility to watch out for pipelines during construction.

8 One of the more impartant factors in the promofion of a stable site is the confrol
and removal of surface water from the property. It is important that the design of
the storm woter monogement systemn, allow for the droinoge of occumuloted
surface water from the platform and into the municipal storm water systermn or
natural drainoge lines.

8 In general, It 5 considered that the conditions prevailing on site during the site

investigation are such that the majorty of the site is considered suitable for the

development, provided that the recommendations ocullined in this reporf are
adhered fo.
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8 Finally, it must be understood that the ground conditions described in this report
refer specifically to those encountered al the inspection posifions on site. It is
therefore possible that conditions at varance with those discussed above may be
encountered on site.

# In this regaord, it is imporont that an engineering geologist or geotechnical
engineer camy out periodic inspections of the site during construction to ensure
that any variation in the anficipated ground conditions can be assessed. and
revised recommendations made fo avoid unnecessary delays and expense.

# In general, It is considered that the condifions prevailing on site during the site
investigation are such that the majority of the site is considered suitable for the
development, provided thot the recommendations outlined in this report are
adhered to.
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Servinet Consulting Engineers. HOLE Ne: TP-01
Sheot 1af 1

Joi NuweER: 21-341

T, 0.00
RT R Moist, Brown, dense infact, clayey SAND:
Loy HILL WASH.

CBR g | : 0.80
Moist, Brown to Yellow, dense infact, clayey SAND:
RESIDUAL.

Grey green, fine grained, weathered, soft to medium hand SHALE.
ADELAIDE SUBGROUP,

.00

NOTES
1) EOH @ 2.00m on weathered Shale

2] Mo Groundwater or water seepage was encountered,

3) Disturbed sample FI at 0.00-0,60m.

4) Disturbed sample CBR & FI at 0.60-1.40m.
5] Coordinates measured with handled Garmin GPS.

6) Stable sidewalls,

CONTRACTOR : Phezulu Geotechnical Civils  weLnamon - Vertical ELEvATION - 1484.19m
macHiNg - BELL 315 5J TURBO 4X4 DiAM ; ¥-COORD - -28° 20°38.70°5
DRILLED BY : _ o DATE : y-CooRD: 27T J@I5ZE
Ll
PROFILED &Y : Phezulu Geatechnical Civils DATE : 194012021 o TP-04
TYPE SET BY . DATE : 2601/2021 0851
SETUP FILE : STANDARD.SET TEXT : _WABENGHOUSINGPROJECT tif

DADF Phepuly Geolschrical Civs ootPLOT TO22  PpHET



Servinet Consulting Engineers. HOLE he: TP-02
Sheot 1af 1

o

il

CONTRACTOR
LA CHINE
ORWLLED BY
FPROFILED BY

..-...I'\. L LY e TE
. 1RO

B Bl Bl S b W N
HEEEBE L L Y -,

0,00

(45

1)
2)
3
4)
3)
6)

Joi NuweER: 21-341

Moist, Brown, dense intact, clayey SAND:
HILL WASH.

Moist, Brown to Yellow, dense intact, clayey SAND:
RESIDUAL.

Light brown to yellow, fine graimed, weathered, soft to medium hard
SANDSTOME.
ADELAIDE SUBGROUP.

NOTES
EOH @ 1.20 on weathered sandstone.

Mo Groundwater or water seepage was encountersd.
Disturbed sample F1 ai 0.00-0,45m,

Disturbed sample CBR & FI al 0.45-1.20m.
Coordinates measured with handled Garmin GPS.

Stable sidewalls.,

: Phezulu Geatechnical Civils  iweLinaTion - Vertical ELEVATION - 1484 17
-BELL 315 5J) TURBD 4x4 DLand ¥-CO0RD =287 20035.03°5

- Phezulu Geatechnical Civils DATE - 19/01/2021

TYRE ZET BY .

SETUF FiLE

! BTANDARD SET

DAD3 Pheruly Geofechrical Civi's

y-oooro - 2T I XOTE
HOLE Ne: TP-02

DATE

DATE : 20012021 0851
TEXT : _WABENGHOUSNGPROMECT b

ootPLOT TO22  PpHET



Servinet Consulting Engineers. HOLE he: TP-03
Sheot 1af 1

L.

e

C.EE‘._

CONTRACTOR
MACHINE
DRLLED BY
PROFILED BY

BN,

Joi NuweER: 21-341

% Moist, Dark Brown 1o Black, dense intact, CLAY:

HILL WASH.

.59

Moist, Brown o Yellow, dense infact, clavey SAND:
RESIDUAL.

Light brown to yellow, fine grained, weathered, soft to medium hard
SANDSTONE.
ADELAIDE SUBGROUP.

MOTES
1) EOH @ 1.60m on weathered sandstone.

2] Mo Groundwater or water seepage was encountered,
3) Disturbed sample CBR & FI at 0.00-0.50m.

4) Disturbed sample CBR. Fl pH & EC at 0.50-1.60m.
5] Coordinates measured with handled Garmin GPS.

6) Stable sidewalls,

: Phezulu Geatechnical Civils  iweLinaTion - Vertical ELEVATION - 1502.14m
-BELL 315 5J) TURBD 4x4 DLand ¥-CO0RD =287 200323075

- Phezulu Geatechnical Civils DATE - 19/01/2021

TYRE ZET BY .

SETUF FiLE

! BTANDARD SET

y-oooro - 2T IE2GA°E
HOLE Ne: TP-03

DATE

DATE : 20012021 0851
TEXT : _WABENGHOUSNGPROMECT b
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Servinet Consulting Engineers. HOLE he: TP-04
Sheot 1af 1

Joi NuweER: 21-341

F i
sﬁ; iy % Shighly Moist, Brown, loose intact, CLAY:
o HILL WASH.

Maist, Brown to Yellow, dense to very dense shattered, clayey SAND:
RESIDUAL.

Light brown to yellow, fine grained, weathered, soft to medium hard
XL SANDSTONE.
ADELAIDE SUBGROUP.

NOTES
1) EOH @ 1.00m on weathered sandstone.

2] Mo Groundwater or water seepage was encounterad.
3) Disturbed sample FI at 0.00-0,30m,

4] Disturbed sample CBR & FI at 0.30-1.00m.

5) Coordinates measured with handled Garmin GPS.

6) Stable sidewalls.

CONTRACTOR : Phezulu Geotechnical Civils  weLnamon - Vertical ELEvATION - 1498.14m
macHiNg - BELL 315 5J TURBO 4X4 DiAM ; ¥-COORD - -28° 20°41.42°5
DRILLED BY : _ o DATE : y-cooRD: 27 3816.11°E
Ll
PROFILED &Y : Phezulu Geatechnical Civils DATE : 194012021 o TP-04
TYPE SET BY . DATE : 2601/2021 0851
SETUP FILE : STANDARD.SET TEXT : _WABENGHOUSINGPROJECT tif
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Servinet Consulting Engineers. HOLE he: TP-05
Sheot 1af 1

o

e

i

CONTRACTOR
MACHINE
DRLLED BY
PROFILED BY

TYRE ZET BY .

SETUF FiLE

JOE NUweER: 21-341
S %% " Moist, Dark Brown to Black, loose intact, CLAY:
o HILL WASH.
,
4 0.40
: 0 Moist, Grey, dense to very dense intact, silty SAND:
oLy RESIDUAL.
Tl
i ! 0.50
MOTES
1) EQH @ 0.60m.
2) No Groundwater or water seepage was encounterad.
3) Disturbed sample FI at 0.00-0.40m.
4) Disturbed sample FI at 0.40-0.60m,
5) Coordinates measured with handled Garmin GPS,
6] Stable sidewalls,
; Phezulu Geatechnical Civils  iwcLinamion ; Vertical ELEVATION - 1491.29m
‘BELL 315 5J TURBO 4x4 DIAM : ¥-LOORD - -28" 200452475
- _ o DATE : y-coorD: 27T 3810.18°E
: Phezulu Geatechnical Civils DATE : 194012021 HOLE No: TP-05
DATE : 2001/2021 0851
: STANDARD SET TEXT : _WABENGHOUSINGPROUECT b
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Servinet Consulting Engineers. HOLE he: TP-06
Sheot 1af 1

o

il

CONTRACTOR
MACHINE
DRLLED BY
PROFILED BY

TYRE ZET BY .

SETUF FiLE

JOE NUweER: 21-341
™ Moist, Brown, loose intact, clayey SAND:
HILL WASH,
- 4 040
g o g Maist, Grey, medium dense shattered, clayey GRAVEL:
o o o RESIDUAL.
L)
= P o
G0
=/ a2
G0
G ao
G0
s’ o o
G0
= o
G0
s’ s e
i+
a%e 0.95
BEDROCK.
1.3
NOTES
1) EOH @ 1.20m.
2) No Groundwater or water seepage was encounterad.
3) Disturbed sample FI at 0.00-0.40m.
4) Disturbed sample CBR & FI at 0.40-0.95m,.
5) Coordinates measured with handled Garmin GPS.
6] Slable sidewalls,
; Phezulu Geatechnical Civils  iwcLinamion ; Vertical ELEVATION - 1482 .01m
‘BELL 315 5J TURBO 4X4 DIAM ; x-COO0RD - -28" 20°46.63"5
- _ o DATE : ¥-COORD: 27" 38M16.38°E
: Phezulu Geatechnical Civils DATE : 194012021 HOLE No: TP-06
DATE : 20012021 08:51
: STANDARD SET TEXT : _WABENGHOUSINGPROJECT ixt
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Servinet Consulting Engineers. HOLE he: TP-OT
Sheot 1af 1

JOE NUweER: 21-341
F :
“ﬁ S "™ Moist, Brown, medium dense intact, CLAY:
o HILL WASH,
,
cer g | 0.40
: 0 Moist, Brown o Yellow, medium dense intact silty SAND:
- Ry RESIDUAL.
1
TR
1
S .70
Light brown to yellow, fine grained, weathered, soft to medium hard
—— SANDSTONE.
EEEELX ADELAIDE SUBGROUP.
NMOTES

1) EOH @ 0.70m on weathered sandstone.

2] Mo Groundwater or water seepage was encounterad.
3) Disturbed sample Fl at (.00-0.40m,

4) Disturbed sample CBR & FI at 0.40-0.70m.

5) Coordinates measured with handled Garmin GPS.

6) Stable sidewalls,

CONTRACTOR : Phezulu Geotechnical Civils  weLnamon - Vertical ELEvATION - 1473.01
macHiNg - BELL 315 5J TURBO 4X4 DiAM ; ¥-COORD - -28° 2044 9475
DRILLED BY : _ o DATE : ¥-COORD: 27" 38116.26°E
Ll
PROFILED &Y : Phezulu Geatechnical Civils DATE : 194012021 o TP-0T
TYPE SET BY . DATE : 2601/2021 0851
SETUP FILE : STANDARD.SET TEXT : _WABENGHOUSINGPROJECT tif
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Servinet Consulting Engineers. HOLE he: TP-08
Sheot 1af 1

Joi NuweER: 21-341

Fi AE
s % %% " Shghtty Moist, Brown, medium dense intact, clayey SAND:

HILL WASH.

Muist, Grey, dense fo vey dense intact, clayey SAND:
RESIDUAL.

Light brown to yellow, fine grained, weathered, soft to medium hard
XL SANDSTONE.
ADELAIDE SUBGROUP.

NOTES
1) EOH @ 1.00m on weathered sandstone.

2] Mo Groundwater or water seepage was encounterad.
3) Disturbed sample FI at 0.00-0,40m,

4] Disturbed sample CBR & FI at 0.40-1.00m.

5) Coordinates measured with handled Garmin GPS.

6) Stable sidewalls.

CONTRACTOR : Phezulu Geotechnical Civils  weLnamon - Vertical ELEVATION - 1488.99m
macHiNg - BELL 315 5J TURBO 4X4 DiAM ; ¥-COORD - -28° 20°45.25°5
DRILLED BY : _ o DATE : ¥-COORD : 27" 381645°E
Ll
PROFILED &Y : Phezulu Geatechnical Civils DATE : 194012021 o TP-08
TYPE SET BY . DATE : 2601/2021 0851
SETUP FILE : STANDARD.SET TEXT : _WABENGHOUSINGPROJECT tif
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Servinet Consulting Engineers. HOLE he: TP-09
Sheot 1af 1

Joi NuweER: 21-341

CBR
EL A o8 . . _
110 ; Slhightly Moist, Dark Brown, loose intact, CLAY:
HILL WASH,

CER » // 1,00
A Moist, Yellow, dense intact, clayey SAND:
RESIDUAL.

2.10
? Light brown to yellow, fine grained, weathered, soft to medium hard
o SANDSTONE.
; ADELAIDE SUBGROUP.
Ry NOTES
v 1) EOH @ 2.10m on weathered sandstone.

2] Mo Groundwater or water seepage was encountered,
3) Disturbed sample CBR, FI, pH & EC at 0.00-1.00m.

; ot 4] Disturbed sample CBR & FI at 1.00-2.10m.
o 5] Coordinates measured with handled Garmin GPS.
6) Stable sidewalls,
CONTRACTOR  Phezulu Geotechnical Civils  iwcLinamion ; Vertical ELEVATION - 1480.39m
sacHve - BELL 315 5J TURBO 4x4 DIAM : ¥LoorRo 287 20041,.9175
DRILLED BY : _ o DATE : ¥-CooRD: 2T J826.15°E
PROFILED &Y : Phezulu Geatechnical Civils DATE : 194012021 HOLE No: TP-08
TYPE SET BY . DATE : 2001/2021 0851
SETUP FILE : STANDARD SET TEXT : _WABENGHOUSINGPROUECT b
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Servinet Consulting Engineers. HOLE he: TP-10
Sheot 1af 1

e

CONTRACTOR
MACHINE
DRLLED BY
PROFILED BY

TYRE ZET BY .

SETUF FiLE

JOE NUweER: 21-341
S 7% Shghtty Moist, Brown, loose intact, GLAY:
o HILL WASH.
7
i 0.40
MOTES
1) EOH @ 0.40m.
2] Mot sampled
3) Coordinates measured with handled Garmin GPS.
4) Stable sidewalls,
; Phezulu Geatechnical Civils  iwcLinamion ; Vertical ELEVATION - 1490 B2m
‘BELL 315 5J TURBO 4x4 DIAM : ¥Looro 287 200324175
- _ o DATE : ¥-CooRD: 27T 3821.34°E
: Phezulu Geatechnical Civils DATE : 194012021 HOLE e TPAC
DATE : 2001/2021 0851
: STANDARD SET TEXT : _WABENGHOUSINGPROUECT b
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Servinet Consulting Engineers. LEGEND
Sheot 1af 1

200
ooa
200

H-!."I'I-E.,

CONTRACTOR
MACHINE -
ORWLLED BY .
FPROFILED BY

TYRE ZET BY .
SETUA® FiLE | STANDARD. SET

DOD3 Pheauly Geofechrical Civl's

Jog nueeR: 21-341
GRAVEL [SA02)
SAND {SAD4}
SILTY {SADT)
CLAY {SA0B}
CLAYEY 15A00)
SANDSTONE [SA11}
SHALE (SA12)
DISTURBED SAMPLE [5A38)
INCLINATION ELEVATNON :
DIAM ; X-CO0RD
DATE . Y¥-LOORD
i LEGEND
DATE : 2001/2021 08:51 SUMMARY OF SYMBOLS

TEXT : _WABENGHOUSNGPROMECT b
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[Contract - Geotechnical Investigation for Matwabeng Residential Houses Sampie no: 293412
Description: Material sampled from TP 1 (@ 0.6-1.4 m below Existing Ground Level
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Optimum moisture content = 12.2 % |
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En'a-n!.' Enn'.ir:rer Ennnui‘ﬂng Engﬂwm _ _ Ela_re.' 18-Jan-21
[Contract - Geotechnical Investigation for Matwabeng Residential Houses Sampie no: 293414
Description: Material sampled from TP 2 (@ 0.45-1.2 m below Existing Ground Level
Maximum dry density = 1859 kg/m® |
Optimum moisture content = 13.4 % |
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% Swell Mgd MRE Proc
Swedl 1100 1.04 1.00
Fradng 1.07 1,14 1.37
% Swall (.06 0.11 0.1
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Call : OF1 807 3005

Fax : 088 543 8208

Rag. Mo, Z011/005646/23

ot no. 4810267686

En'a-n!.' Enn'.ir:rer Ennnui‘ﬂng Enﬂﬂwm _ Ela_re.' 18-Jan-21
Contract - Geotechnical investigation For Matwabeng Residential Houses Sampie no: 2934175

Etuscrip!.lbn: Material sampled from TP 3 (@ 0-0.50 m below Existing Ground Level

Maximum dry density =

1594 kg/m’® |

Optimum moisture content =

17.9 % |
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[Client- Servinet Ennnui‘ﬂng Engﬂwm

Date- 19-Jan-21

Contract - Geaotechnical Investigation For Matwabeng Residential Houses
Description. Material sampled from TP 3 (@ 0.50-1.6 m below Existing Ground Level

Sampie no: 21341/6

Maximum dry density = 1832 kg/m® |
Optimum moisture content = 14.9 % |
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[Contract - Geotechnical Investigation For Matwabeng Residential Houses Sampie no: 2934178
Description: Material sampled from TP 8 (@ 0.30-1.0 m below Existing Ground Level
Maximum dry density = 1856 kg/m® |
Optimum moisture content = 12.1 % |
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Contract ©:  Geotechnical Investigation For Matwabeng Residential Houses Sample no: 21341512

Descripfion._Material sampled from TP 6 (@ 0.40-0.95 m below Existing Groun

d Level

Maximum dry density = 1922 kg/m’ |
Optimum moisture content = 13.5 % |
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En'a-n!.' Enn'.ir:rer Ennnui‘ﬂng Enﬂﬂwm _ Ela_re.' 18-Jan-21
Contract ©:  Geotechnical Investigation For Matwabeng Residential Houses Sample no: 21341513

Descripfion._Material sampled from TP 7 (@ 0.40-0.70 m below Existing Ground Level

Maximum dry densi-h_.r = 1836 kg/m®

Optimum moisture content = 12.6 % |
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[Client-

C Enn'.ir:rer Ennnui‘ﬂng Enﬂﬂwm _ Ela_re.' 18-Jan-21
Contract ©  Geotechnical Investigation For Matwabeng Residential Houses Sample no: 21341515

Descripfion._Material sampled from TP 8 (@ 0.4-1.0 m below Existing Ground Level

Maximum dry densi-h_.r =

1922 kg

Im?

Optimum moisture content = 13.5 % |
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Call : OF1 807 3005
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Rag. Mo, Z011/005646/23
ot no. 4810267686

En'a-n!.' Enn'.ir:rer Ennnui‘ﬂng Enﬂﬂwm _ Ela_re.' 18-Jan-21
[Contract - Geotechnical Investigation For Matwabeng Residential Houses Sample no: 21341516
Description: Material sampled from TP 8 (@ 1-1.0 m below Existing Ground Level
Maximum dry density = 1855 kg/m® |
Optimum moisture content = 13.1 % |
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Fnadng 1.30 1.88 260
% Swall (] 0.m 1.26
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[Contract - Geotechnical Investigation For Matwabeng Residential Houses Sample no: 29341497
Description. Material sampled from TP 8 (@ 1-2.1 m below Existing Ground Level
Maximum dry density = 1924 kg/m’ |
Optimum moisture content = 11.3 % |
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21-341 Matwabeng Residential Housing

E-PERCOLATION TEST
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PERCOLATION TEST
Test Hole Mo. 1 -
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