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CONSULTING EMWGINEERING GEOLOGIST

JOHN M. WEAVER

aB4 Main Streer, Waterkloof. Pretoria. 0781
Telephaone . TE=239T7

REPORT NO. J46/1 FEBRUARY 1878

AEPORT ON SITE INVESTIGATION FOR PROPOSED SEWAGE PURIFICATION
WORKS., BUSHKOPPIE, TRANSVAAL.

1.  INTROCUCTION

This report presents the results and observations on & seismic survey
and Toundation drilling and testing investigation conducted on the site
for the proposed Sewage Purification Works, Bushkoppie, Transvaal.

The investigation was conducted on behalf of the City Engineer's
Department, Design Branch, City of Johannesburg under the auspices of
Messrs. P.G.J. Meiring and Partners, Inc., Consulting Civil and Process

Engineers, Pretoria.

2. TERMS 0OF REFERENCE

The objectives of the investigations were:

a) at the site for the proposed Module Nos. 1 to 4 and adjacent
Sedimentation tanks, )

i) to establish existing subsoil and geological cenditions,

i) to provide information on the nature and engineering para-
meters of the =zoil and rock materials encountered,

iii) to establish groundwater conditions and
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over the entire site, to determine depth to bedrock and excava-
tion characteristics of the subsurface materials.

AVAILABLE INFCRMATION

The following information was available:

a)

b)

c)

d}

)

Report No. DC-0013-01-00-0574 (Authors Reference LOC B 181(b) }
entitled "Repart on Site Investigation for Proposed Bushkoppie
Sewage Treatment Facility South of Johannesburg", to the City
Engineer's Department, Design Branch, Johannesburg by A.B.A. Brink

and Assnciates, Johannesburg, dated 16 May 1974. The report pre=-

sents Lhe soil profiles revealed by 24 test pits. lsboratory
testing and aerial photographic interpretation within and beyond
the present site;

Report No. DC-0013-01-A1-0877 entitled "First Addendum to the
Geotechnical Report on the Bushkoppie Sewage Works Site" by
5.6. Grobler of the City Engineer's Department, Design Branch,
Johannesburng. datad August 1977, describing the soil prafiles of
an additional eight trial holes excavated;

Drawing No. 1062-¥-1, entitlaed "Bushkoppie Sewage Purification
Works, Site Investigation Site Plan”, to a scale of 1:1250 prepared
by P.G.J. Meiring and Partners, Consulting Engineers, Pretoria,
dated October 1977.

Geological Plan of the West Rand, Sheet No. 2626, to a scale of
1:250 000 produced by the Geclogical Survey Department, dated 1967.

Discussions were held with Messrs. P.G.J. Meiring and Partners Inc.,
on the size, nature and design founding levels of the pruposed
structures.

SITE DESCRIPTION

The site, situated approximately 15km south of Johannesburg City Centre.
covers some 40ha. in area, measuring approximately 600m in an east-west
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direction by 650m in @ north-south directian.

The physiography ot the site has previouzly been described in scme
detail by Messrs. A.B.A. Brink and Associates in their Aeport Reference
LOC B 181 (b). From &an elevation of 156Zm in the northern corner down
to about 1540m in the southern corner, tne site has 2 uniform gradient
of about seven per cent towards a scuthward flowing stream which forms

the eastern boundary,

L Site Plan, Orawing Mo. J46/1 to a scale of 1:1250, showing the pro-
posed structures, borenole positions, seismic survey positions and pre-
vious trial hole positions is given in the Appendix to this report.

SITE EXPLORATION

5.1

5.2

Sefsmic Suryvey

Using a Huntec F5-3 portable seismograph. a total of 128 geophone
stations from B4 reversed traversas were completed between December
9, 1977 and January 20, 1978. Seismic wave velocities, depths and
thickness of various so0il and rock materials were determined on a
grid sttem'uf gegphong stations, as shown on the 5ite Plan.

A greater density of seismic traverses were conducted in the area
occupied by proposed Module Nos. 1 to 4, 11 and 12 and adjacent
Sedimentation Tanks., whers it is anticipated that development will
initially take place.

The graphs obtained in the Tield from each geaphone-ﬁtatiﬂn have
been retained on the Project File for reterence should they be

required.

A summary of the seismic survey test resulis is included in the
Appendix of this report on Sheet Nos. 1 to 9.

Diamond Core Drilling

Between December 10, 1977 and December 19, 1377, nine TNW-size,
diamond drill holes were drilled by Messrs. Rodio [S5A) [Pty) Ltd.,




at the positions indicated on the Site Plan.
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Hole Moz. 30 to 37

were terminated at approximately 12m and hole Nos. 33 to 38 at
sbout 9m or at shallower depths where &
A total of 83,3Em was drilled, a

had already been encounterec.

summary of which appears in Table 1 below.

minimum of 2m of bedrock

TABLE 1
DRILLING SUMMARY
Soft Ha rd - Total Total Core
E”PEEDIE Material Materia BD”L?ETS Depth Recovery
) fil i} m y
a0 5,70 5,30 0.70 11,00 &6 ,6
? 31 6465 5,35 - 12,00 83,2
e : _E;Qg_ “____5199______E,f5_ B 11,50 67.1
33 4,50 4,65 1,55 8,15 55,9
a4 6,80 7,30 - 2,10 78,6
3 6.00 3,45 0,85 | 5.5 | 53,2
36 3,20 3,15 0.70 6,35 84,3
37 2,80 3,580 1,158 6,30 69,8
38 2,00 6,50 _0,60 8,50 | 64,9
TOTAL 43,55 39,80 8,00 83,35 69,56

Drilling operations were supervised by an engineering geologist,

who visited the site at regular interwvals.

Two drilling machines,

& Boyles BBS 10 and a SECO 12, both mounted on skids, were used

to recover TNW-size cores (6lmm @) in rock
the absence of medium and large gravel, cobbles and boulders peyr-

and soulders,

Whare

mitted, standard penetration tests were carried out &in the bore-

holes at intervals of approximately 1.5m.

Water rest levels in the boreholes were measured by the driller

24 hours after completion of the holes.

Two Shelby tube samples were recavered,
on site, wrapped in polythene sheets, sealed and packed into card-

board tubes and submitted to a soils laboratory for festing.

addition .

In

T /5

The samples were extruded




o

addition, representative disturbed soil samples were also removad
from the cored material for subseguent laboratory testing.

Overburden soils and gravels. decomposed rock and bedrock cores
were sealed in polythene sheeting and placed divectiy into wooden
core boxes an site before examination by zn engineering geclogist.
Cores were described in terms of soil consistency or rock hard-
ness, moisture condition, colour and texture, rock quality, degrea
of weathering and soil or rock type.

Detai led descriptions of the sail and rock materials encountered
are provided on the Dril1ling Record Sheet Mos. 10 to 21 in the
Appendix.

LABORATORY TESTING

5011 grading tests and Atterberg 1imit tests were conducted on six dis-
turbed samples by Messps, Civilab (Pty) Lid. and were subsequently clas-
sified in terms of the Unified Classification System. Expansive poten-
tial was determined according to the procedure laid down by Van der Merwe
(Reference 1).

Consolidated undrained triaxiz] tests, wilh pore water pressure measure-
ment For de?erminatiun of tetal and effective strength parameters, together
with grading, Atterberg 1imit, moisture content and dry density tests were
carried out on the two Shelby samples by Messrs. Geotechnical Engineering
and Mining Laboratory Services ([Pty) Ltd.

A summary of sample types and location, 5011 types and type_of tests
carried out is given in Tadie Z below.

Laboratory test results are shown on the Laboratory Test Results Sheet
Moz. 22 and 23 in the Appendix to this report.

TABLE 2 ....cvnv.. /B

FEFEREMCE 1@ Van der Merwe, D.H.: "The Frediction of RHeque from the
Flaetieity Index and Pereentage Clay Fraotion of Soila"
Trans., 5.4, Imet. Otv. Engrs., Jume 1984,
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TABLE ¢

SUMMARY OF SOIL SAMPLES AND LABORATORY TESTS CONDUCTED

Consoglidatec Un-

BH Oepth ; Sample |Indicator| drained Triaxial,
No. | {m) Sodl Type Type Test | Dry Dens. & Moist.
Content Tests
30 2,0 Silty CLAY(CH). Colluwium. | Disturbed ¥
4,0 Clayey SILT(MH). Decom-
posed andesite. Iisturbed ®
32 1,8 Silty CLAYV(CL). Colluvium. | Disturbed #
2,8-3,3 | 511ty CLAY{CH). Decom-
posed andesite. Shelby X X
33 2,1 Clayey ferruginous GRAVEL |
(GC). Colluvium. Disturbed X
2,7 Silty CLAY(CL). Decom-
posed andesite. 0isturbed ®
35 | 2.4-2.8 | 511ty CLAY(CL). Decom-
posed andesite. Shelby k. b
4,5 Clayey SILT(MH). Decom-
posed andesits. Disturbed x
7. SITE GEDLOGY

Tl

Sofls and Bedrock

The results of the drilling investigation contirm the findings
of the previgus reports and show that the site is Tocated on
Recent colluvial soils overlying residual soils derived from

Andesite Lavas, Ventersdorp System.

An Emgineering Geoiogical Map to a scale of 1:2500
Messrs. A.B.A. Brink and Associates' reporti'shuws
Reef Series guartzites outcropping along the crest
slope at least 50m to the south of the present site.

contained in
faulted Black
of a steep '
Beyond the

Black Reef guartzite outcrop, dolomite, chert and dolomitic 1ime-

stones of the Dolomite Seriss cccur.
and the Dolomite Series belong to the Transvaal System and are

Both tne Black Reef Series

;'ll'ﬂlll'lger' I-llIl!-l!lillli-!-fl’?
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younger than the Ventersdorp Lavas and do not therefore, underlie
the Bushkoppie Sewage Works site.

Two parallel faults are indicated as trending across the south-
eastern partion of the present site in a northeasterly dirsction.
The faults are Posi-Ventersdorp System in age, probably invalving

relatively minor displacements and arsz considered to be inactive.

In the vicinity of Modules 1 to 4, 11 and 12, the transported
topsoils generally comprise a sequence of sLiff, slightly moist,
dark brown, intact, silty, fine and medium gravelly clays, approx-
imataly 300mm in thickness. overlying firm. moist. dark red, in-
tact, sandy, 511ty clay colluvium with some ferruginous nodules
and occasional quartzite gravel. In Borehole 30, two additional
layers, approximately 2m in total thickness. comprising locss,
wet, dark red, slightly clayey and silty, fine and medium sand
were recognised within the colluvial sequence. Medium dense, dry
to moist, red, brown or yellowish brown, gravel and cobbles in a
silty clay matrix, some 900mm in thickness, often forms a pebble
marker horizon near the base of the transported soils layer. From
the borehole results, the colluvial Tayers show a decrease in thick-
ness towards the north, from an average depth of 3.2m below the
most southerly row of proposed Sedimentation Tarks down to appros-
imately 1,8m thick below the area for the proposed Modules,

Eelow the base of tne transported soils is 2 zone of stiff, moist.
red mottled yellow streaked black, fissured silty clay, with occa-
sional hard rock gravel and cobble corestones deriveq from decom-
posed andesite. At an average depth of 4.Bm below natural ground
level in the area of the proposed Sedimentation Tanks, decreasing
to about 2,7m below the positions proposed for Modules 1 to 4, 11
and 12, the material changes gradually with depth to dense and
then very dense, moist, yellow streaked red and black, fissured,
hard rock gravel and cobble corestones with occasional boulders in
a stiff clayey si1t matrix. The above two layers are residual
soiis and gravels derived from decomposed andesite Tava.

According o the Report by Messes. AB.A. Brink and Associates,
hardpan .....ccevviass /B
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hardpan Terricrete of local extent occurs in the residual decom-
posed andesite lavas. Although not fdentified in any of the
drill cores, a hard rock, red. well cemented, ferricrete gravel
ageposit is exposed in the banks of the stream. in the southeast
corner of the site.

Andesile bedrock, generally inclined in & soulherly direction,
underlies the entire site. Informaticn Trom Borehole Nos, 30 to
32, 34 and 35 indicates that very soft rock to hard reck, light
wellowish brown and grey stained red on joints, fine grained,
shattered and fractiured, highly weathered to weathered andeszite
lava forms & transition zone some 0.8m to 2.7m thick betwesen the
overlying residual soils and the underlying. less weathered bad-
rock, which occurs at an average depth of about 2,2m below surface

in this area.

The underlying less weathered bedrock, comprising hard rock and
very hard rock, grey and brown, stained black and red on joints,
fine grained fractured and jointed, weathered and slightly weathe-
red andesite, occurs at depths ranging from 3,2m to 7.Zm below
ground surface in Borenole Nos. 33 and 36 to 33 where the highly
weathered andesite zone is absent. Bedrock is shallowest on the
northern sides of Modules 1 to 4 and generally nccurs at deeper
levels in southerly and southwesterly directions.

Interpreted Geological Sections E-E', F-F' and G-G' through the
southern half of the site are shown on Drawing No. J46/2 in the
Appendix. The location of sections drawn are indicated on the
Site Plan, Drawing No. J46/1. -

Seismic Survey Results

The interpreted seismic profiles, indicating depth changes of
material type and average seismic wave velocities of different
s0il and rock horizons encountered are shown on Results of Seismic
Surveys. Drawing No. J46/3 of the fAppendix.

Dver the entire site a Tow velocity layer, extending to am average
depth of 1,8m below surface and having an average seismic wave

velotity¥.eovver. ja
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velocity of 370mps, is regarded as corresponding to the upper,
transported soil horizons of the subsoil profile. A& contoured
plan showing the depths of material having a seismic wave velo-
city of less than 750mps is shown on the Depth to Rippable Mate-
rial, Drawing Mo. J46/4 in the Appendix.

From the Genlogical Sections E-E', F-F' and G-G', shown on

Drawing Mo. J4E/2, there appears to be a good correlation between
the depth of the interface between transported and residual seils
as observed in the drill cores, compared with the depth te the
base of the shallowsst seismic wave velocity layer. The differen-
ces indicated by adjacemt borenoles and seismic traverses rarely
exceed SO0mM,

The seismic Tayer immediately underlying tne low seismic velocity
layer described above, with an average seismic wave velocity of
1050mps . corresponds to the residual, decomposed andesite soils
and very soft rock and soft rock andesite, which is lixely to
contain very hard rock, large diameter boulders of less weatherad
andesite at depth. Having an average depth of approximately 5,3m,
this intermediate layer is absent along the northern and central
portions and at small isclated areas of the site, as shown by the
sections on Drawing No. J46/3.

Depth to bedrock, classified as having a sesimic wave velocity
greater than 1500mps, is shown on Depth to Blast Material, Drawing
No, Jd&/5 in the Appendix.

The depth to bedrock, calculatad from the saismic idvestigation

may vary considerably with that deduced from cores of adjacent
boreholes. As observed in the access cut for the tunnel under
construction to the northwest of the site, fresh andesite weathers
in an irregular manner leaving a blocky, undulating bedrock profile
which varies by several metres in elevation over relatively short
horizontal distances. For this reason. the seismic survey results
are considered to provide a more realistic assessment over largs

drgds.
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Two seismic layers are generally indicated within the bedrock
profile. A Tower velocity layer, having an average seismic wave
velocity of Z2180mps. which cerresponds to soft rock and hard rock,
shattered to fractured, highly weathered to weathered andesits

with decomposed zones is underlain by a higher velocity layer.
generally some 9m to 13m depth below surface, with an average
seismic wave velocity of 52%0mps. This layer probably represents
hard rock and very hard rock, jointed to fissured, sTightly weathe-
red to fresh andesite as intersected at depth in Borehele Nos. 30,
32, 33 and 35.

During the course of the field work for the seismic investigation
hard rock andesite boulders wers observed in the viciniiy of trav-
egrses 54 and 55 in the northeast corner of the site. The seismic
suryey indicated the presencs of bedrock at depths ranging from
0,7m to 2.0m balow surface in this area.

Depth to Blast Material, Drewing No. J46/5, indicates -deep weathe-
red zones in the southeast portion along two sub-parallel trending
1ines, where bedrock contours are deflected in a northeasterly
direction. These Tincar bedrock depressions are coincident with,
and prﬁhab1j due to the existence af the faults described zarlier.
Seismic results indicate that lower velocity bedrock has been de-
qraded into residual soils, due to advanced preferential weathe-
ring of brecciated zones adjscent to the dislocations.

7.3 Seismic Survey Accuracy

Where a hard layer. such as bedrock, occurs below a softer laver,
the Huntec FS-3 portable seismograph provides the depin to the
hard layer with an accuracy of approximately 5 to 10 per cent for
depths greater than 1,5m. A hard layer, such as well-cementad
farricretz, overlying a sotter, decomposed bedrock Tayer, will
tend to mask the underlying softer material and could lead to mis-
interpretation of depths.

B. GEOTECHMICAL CONSIDEZRATIONS
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S0il and Rock Excavation Characteristics

In terms of excavation characteristics, the colluvial soils, with
an average seismic wave velocity of 3/0mps. may be stripped off
by dozing or removed by scrapers down fto an average depth of 1,3m,

The residual decomposed andesite soils and clayey gravels having

an average seismic wave velocity of 1050mps. will generally re-

quire easy ripping with a D8H or equivalent sized tractor for
removal. Caonditions are likely to vary however, according to ths
size and number of boulders encountered at depth within this layer.
Hard rock and very hard rock boulders of andesite greater than

about 750mm in diameter in a clayey si1t matrix may require blasting.

Bedrock, with an average seizmic wave velocity of 218Cmps gens-
rally occuring at depth beiween 3,2m and 7,7m below surface, will

require blasting for removal.

Groundwater Conditions

Helatively shellow groundwater conditions exist over the southern
half of the site and also in the lower lying areas. adjacent to
the natural stream at the sastern boundary of the site.

Water rest levels in the open boreholes ranged from depths of 2,2m
to 3,8m below surface, witih an average depth below ground level of
about 2,8m. Over the remainder of the site, groundwater sszepage
was encountered in eight out of a total of 21 trial holes at an
average depth of 1.9m below surface. MNatural groundwater condi-
tions ars likely to vary seasonally and according to the degree of
artificial irrigation the site receives.

Where structures are to be founded at or below the groundwatasr

surface, dewatering of foundalion excavations may be necessery.

In view of the high water level conditions prevailing at this
site, light basin-type structures, constructed below the waler
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level, could experience hydrostatic uplift before the completed
structures are Tilled or when subsequently drained for mainten-
ance. A system of underdrains should be considered to Tower the
water table.

Expansive 50ils

toi1 grading and Atterberg Timit test results an the soil samples
tested, show that both the colluvial soils and residual decomposed
andesite soils are predominantly very active silty clays or clayey
silts. (CH, CL and MK) and that they classify as high or medium

in degree of potential expanziveness.

Predicted heave values at surface for Hole Nos. 30, 32, 33 and

35, where soil sample +test results are available, are respectively
35, 20, 35 and 30mm, with an average predicted heave of say 30mm
aver the entire area initially proposed for development. The high
water table, which occurs at an average depth of 2,8m below exis-
ting ground surface, must be taken into account, since all clayey
material below the water table should be in a saturated condition.
Predicted heave at surface then reduces to an average of approxi-
mately 20mm.

S0il profiles with a predicted heave range of between 15mm and 50mm
are classified as "fair". Buildings constructed on such profiles
should adopt the split construction building technigue. (ReTerence
2), Adequate surfacz drainage facilities should be installed.

Shear Strength Parameters

Consolidated undrained triaxial shear strength tests. conducted
on the shelby tube samples recovered from Hele Nos., 32 and 3% are
presented in Table 3.

For design purposes, particularly where the stability of slopes
atier drawdown is taken into account, the effective stress values
of C=18kPa and @=34° should be applied. (Reference 3)

B.5 Allowable ...vues A3

HEPERENCE £: Jemnings J.E. and Evane 5.4, "Fractical Procedures for

Building in Erpemetve Soil Areas”, 5.4, Bulider, Oolober
18a84.
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TABLE 3
TRIAXIAL TEST RESULTS

Hole No.: 32 35
Sample Depth (m) 2,8 -3,2(2,4-2,8
Initial Dry Density [kgfm3} 1433 1448
Initial Moisture Content (%) 40,3 36.8
Final Meisture Content (%) 31,0 30,2
Cohesion c (kPa) i 3z 51
Int. Frictien Angle B (degrees) ! 250 22 .69
Effective Cohesion C' (kPa) ' 18 19
Effective Int. Friction Angle @ [degrees) 33,7¢ ¢ 34,39

el

£.5 Alloweble Bearing Preszures

The transportsd ocravelly clays, clayey sands and gravals wvary
considerably in consistency, but tend to decrease from stiff at
surface down to firm at cepth. The upper residual andesite silty
clays and clayey silts are Firm, chanoing with increasing depth to
stiff and then dense to very dense as tne gravel and cobble con-

tent increases.

Desfan bearing pressures for structures founded in the transported
or upper residual soils, down to an average depth of 3,0m below

surface should not exceed 100 kPa.

From depths of 3.0m to 5,0m below surface, design bearing values
should not exceed 200 kFa. 3elow an average depth of 5.0m, allow-
able bearing pressures of 350 kPa may be adopted. The highly
weatnered bedrock has an allowable safe bearing pressure of 700 kPa.

% - -
Mo R G ogbe gmeemn e e

8.6 Settlement

Settlement computations for structures to be founded at this site
have not heen made as factors zuch as loads, footing sizes and

founding depths were not known at the time of writing.

HEPERENCE 3: Tzrzaghi K. & Peck R.B., "Sotl Mechamics in Enginsering
Ppgetice’. Wiley & Somas, End Fd. 1988 pp. 258.
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It is important to note however, that settlementis of structures
may be differential due to the varying thicknesses of the soil

and weathered rock materials encountered at varying levels be-

neath ground surface.

Mo setilement s anticipated where siructures, such as the
Module Tanks, are to be founded at depth since a nat decrease
in Toad should result by the removal of the existing soils and

their replacement by the proposed structurss.
Site Grading

Most of the colluvial clays and residual clayey sails Trom de-
composed andesite on site are expansive and are not suitable

for usz as fill material. However, the colluvial clayey sands

and the residual clayey gravels, derived from decomposed andesite,
should provide stable fi11 material which should compact to the
required densities. Other possible scources of fill material

may be located along the Black Reef Quartzite outcrop or ob-
tained from the ferricretes in the southeast corner of the site.

Site grading plans are not zvailable and the proposed depths of
cut and i1l are not known. However, based on the existing topo-
graphy and reascnable grading assumptions, the following general

gbseryations are presented.

Prior to the start of any grading, all vegetation, weeds, debris
and existing 111 should be removed. Removal of some loose ailu-
vial soils and soft clayey topsoils may be necessary before any
fi1l is placed.

In areas of cut, whers expansive clays are exposed, the c1éy
should be over excavated to a depth of 1,0m below the desired cut
Tevel, removed and replaced by selected, approved, stable material
which shouid be brought to approximately optimum moisture content
and then compacted to at Teast 90% Mod. AASHD maximum dry density.
Thesa neasures should minimise to the effects of the expansive
clays.

L0 e v s wa s e b0
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In areas of fill, the natural soil should be scarified. brougnt
to approximaelely optimum moisture content and compacted to at
least 90% of maximum density Lo a minimum depth ot at least 20cm,
ATl approved fi11 materials, excluding boulders, should be placed
in 1ifts not exceeding 20cm in compacted thickness, brought to
approximately optimum moisture content and then compacted to at
least 90% Mod. AASHO maximum dry density.

In order to obtain sufficient suitable material for subsequent
use as fill, it may be necessary to control stripping and sxcava-

tion operations and to select material exposed for stock piling.
SUMMARY

The =ite is Tocated on Recent gravelly clays, clayey sands and gravel
and cooble layers of colluvial origin, overlying gravel 1y ¢lays and
clayey gravels from decomposed andesite, changing with increasing
depth to soft rock, highly weatherec to hard rock weathered andesite.

Drill hole results from the ares proposed for development show the
colluvial layers decrease in thickness towards the north from an average
depth of 3,2m down tc an averaqe depth of 1.8m.

Below the colluvial material, down to average dzpths ranging from be-
twesn Z,/m and 4,8m, is Tirm to stiff silty clay containing gravel and
cobbles from andesite. Below the gravelly clay {s dense to very denze,
clayey gravel, cobbles and occassional boulders from decomposed andesite.
Hard rock andesite bedrock occurs at average depths ranging from 3,2m

to 7.7m below ground surface. :

Over the whole site, seismic Survey resulis show that an upper, low
seismic wave wvelocily layer, averaging 3/0mps. extends down to &n ave-
rage depth ot 1.0m below surface. An intermediate seismic wave velocity
laver, with an average velocity of 1050mps, often underlies the upper
layer, Bedrock, with an average seismic velocity of 2180mps, occurs at
depths ranging from 0.2m to 11.2m telow surface, with an average depth,
over the entire site, of approximately 5,3m.
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The upper low velocity laver can be stripped off by dozing or scrapers.
The intermediate layer will require ripping with a 28 or equivalent
sized tractor for removal. Bedrock will require blasting for excava-
tion.

EENERAL

The above chservations and recommendalions are baseo on the project as
described and on the assumption that the foundation materials and con-
ditions throughout the site are not significantly different from those
encountered during the field dnvestigation.

In the case of shallow footings, after the excavations have been taken
down to the depths to be specified, it is essential that these be exam-
ined by your Structural Engineer, who must satisfy himself that the ma-
terial exposed is not at variance with the meterial described and that
its bearing cepacity is adequate for the loads contemplated.
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Sheet No. 1

SUMMARY OF SEISMIC SURVEY RESULTS

| Traverse Depth Seismic Wave Excavation
No. m Velocity(m/s) Material Typa Classification
= 0,0 - 3,3 440 Tepsoil & colluvium Doze
3,3 - B.,5 1160 Decomposed andesite & boulders Hard rip
8,5+ 3340 Very hard rock andesite Elast
IR* 0,0 - 3,1 270 Topsodil & colluvium Doze
3,1 - B,0 1150 Decomposed andesite & boulders Hard rip
8,0+ 3530 Very hard reck andesite Blast
2F 0,0 - 2,9 380 Topseil & colTuvium Doze
2,0+ oo Decomposed andesite Easy rip
ZR 0.0 - 3.0 400 Topsoil & colluvium boze
3,0 -11.,8 670 Decomposed andesite Easy rip
11.9+ 3000 Hard rock andesite Blast
3F 0,0 = 2,7 480 Topsoil & colTuvium Coze
2,7 =10,0 1250 Decomposed andesite & boulders Hard rip
10,0+ 2500 - Hard rock andesiie Blast
an 0.0 - .4 390 Topsoil & colluvium Doze
0,4 - 5,5 480 Colluvium & gravel Dgze
6.5 -10,3 1500 Decomposed andesite & boulders Blast
10, 34 HE Very nard rock andesite Blast
4F 0,0 - 2,0 440 Topsoil & colluvium Doze
2.0 - 7.6 Goo Colluvium & gravel Doze
7464 3750 Very hard rock andesite Blast
iR 0,0 - 3,2 3450 Topsoil & colluvium Doze
3.2 - 744 - 830 Decomposed andesite Easy rip
7,9+ 3000 Very hard rock andesite Blast
5F 0.0 - 1,4 440 Topseil & colluvium Doze
1,4 - 5,0 830 Decomposed andesite Easy rip
&0+ 2000 Soft rock & hard rock andesite Blast
5K 0.0 = 1,5 330 Topsoil & colluvium Doze
1,5 - 6,7 700 Decomposed andesite Easy rip
0,2+ 1580 Soft rock andesite & boulders Glast
BF 0.0 - 1,8 430 Topsoil & colluvium Ooze
1.8 - 5,9 910 Decomposed andesite Easy rip
5.9+ 2000 Soft rock & hard rock andesite Glast
BR 0,0 - 2.1 410 Tapsoil & colluvium Doze
2l = FaE 810 Deconposed andesite Easy rip
7.0+ 4290 Vary hard rock andesite Blast
iF 0,0 - 1,3 450 Topsoil & colluvium Doze
1.3 ="T4F 91C Decompased andesite Easy rip
fad+ 3750 Very hard rock andesite Blast
7R 0.0 - 2,2 340 Topsoil & colluvium Doze
2.8 =Tl 1150 Decomposed andesite & boulders Hard rip
Tal+ 2860 Soft rock & hard rock andesite Blast
*F = Forward traverse
*R = Reverse traverse




Sheet No. 2

Traverse Depth Seismic Wave Excavation

No. Al Yelocity(m/s) Material Type Classification
&F 3 | R 3a0 Topsoil & colTuvium Doze
1,2 - 8,8 970 Decomposad andesite Easy rip
8,8+ 3330 Yery hard rock andesite Blast
ER a,0 - 2,9 370 Topsoil & colluyium Noze
2,9 - 9.4 1150 Decomposad andesite & boulders Hard rip
9,8+ 3340 Very hard rock andesite Blast
gF 0,0 - 2,0 360 Topsoil & colluyium Doze
2,0 - 4,5 950 Decomposed andesite Easy rip
4, 5+ 2850 Soft rock & hard rock andesite Blast
9r 0,0 - 2,1 380 Topsoil & colluvium Doze
2,1 = 5,7 1180 Decomposed andesite & bouldars Hard rip
5,7+ 3000 Soft rock & hard rock andesite Elast
10F o0 - 2,1 410 Topsoil & colluvium Doze
2,1+ a7 Decomposed andesite Easy rip
10R .0 - 2,5 380 Topsoil & col Tuvium Doze
2,5 = 6,0 Ba0 Decomposed andesite Easy rip
0,0+ 2070 Soft rock & hard rock andes i te Blast
“11F 0.0 -10,8 470 Topsoil & colluvium Doze
0,8 - 4,1 1070 Decompesed andesite Easy rip
4,14 2140 Soft rock & hard rock andesi te Blast
11R 0.0 - 1,3 410 Topsoil & colluvium Doze
1,3 - 3,8 1070 Decomposed andesite Easy rip
3.9+ 2220 Soft rock & hard rock andesi te Blast
12F 0.0 - 1,1 450 Topsoil & colluvium Uoze
1iT.=3.5 Bel Decompased andesite Easy rip
3.5+ 220 Soft & hard rock andesite Blast
12R 0,0 ~-1,3 410 Topsoil & colluvium Doze
1.3 - 4,3 1430 Decompesed andesite & boulders Hard rip
4,3+ 2720 Hard rock andesiie Blast
13F 0.0 - 1,8 370 Topsoil & colTuyium Coze
1.8 - 4,8 1200 Decomposed andesite & boulders Hard rip
L, B+ 3340 Very hard rock andesite Blast
13R 0,0 - 1,6 400 Topsoil & colluvium Ooze
1.6 = 5,0 1150 Decomposed andesite & boul ders Hard rip
5,0+ 3000 Hard rock andesite Blast
14F a.0 - 3,2 BB Topsoil & colluvium Loze
3.2+ 2h00 Soft rock & hard rock andesi te Blast
L4R o,0 - 2,8 540 Topanil & col Tuvium Doze
2,8 -11.0 2000 Sort rock & hard reck andasi te Blast
11,0+ 4610 Yery hard rock andesite Blast




Sheet No., 3

Traverse Depth Seismic Wave : Excavation
lo. m velocity{m/s) Material Type Classification
15F G,0 - 1,6 380 Topzoil & colluviun Dpze

1.6 = §,0 1760 SoTt rock andesite & boulders Blast
6,0+ 2360 So7t rock & hard rock andesite Blast
15R 0,0 - 1,6 410 Topsoil & coliuvium [oze
1,6 - 5,8 1730 SoTt rock andesite & boulders Blast
5,8+ 2600 So7t rock & hard rock andesi te Blast
16F 0,0 - 0,5 140 Decomposed andesite Easy rip
0,5 - 5.8 1300 Decomposed andesite & boulders Blast
5,9+ 260 Very hard rock andesite Blast
16R 0,0 - 2.4 860 Decomposed andesite Ezsy rip
2.4 - 0,8 2000 Soft rock & hard rock andesite Elast
b .8+ 4260 Very hard rock andesite Blast
17F 0,0 = 1.2 600 Topsoil & colluvium Doze
1.2 = 4,1 o970 Decomposed andesite Easy rip
4,1+ 3750 Very hard rock andesite Blast
17R 0.0 - 1.6 400 Topsoil & colluvium Deze
1 6= 5t 1670 Soft rock andesite & boulders Blast
b.7+ R440 Very hard rock andesite Blas
18F 0.0 - 0,9 380 Topsail & colluvium Doze
0,8 - 4,1 600 Decomposed andesite Easy rip
4,1+ 1580 Soft rock andesite & boulders Blast
18R DG - 3,2 430 Topsail & colluvium Doze
3,2 -11,2 1300 Cecomposed andesite & boulders Hard rip
11,2+ - 4000 Very hard rock andesite Blast
15F 0.0 - 2.1 400 Topseil & colluwium Daoze
2il= i 1150 Decomposed andesite & boulders Hard rip
7.1+ 6000 Very hard rock andesite Blast
19R 0,0 - 1.6 380 Topsoil & colluvium Doze
1,6 - 6,9 1250 Decomposed andesite & boulders Hard rip
6,9+ 4200 Very hard rock andesite Blast
20F 0,0 - 2,4 310 Topsoil & colluvium Doze
2,4 = 6,4 1700 Soft rock andesite & boulders Blast
b,d+ 5300 Very hard rock andesite Blast
Z0R 0,0 - 1,7 3T Topsoil & colluvium Doze
1,7 - 9.4 1080 Decomposed andesite Easy rip
9,4+ S080 Very hard rock andesite Blast
Z1F 0,0 - 2,0 340 Tepsoil & colTuvium lpze
2,0 - 9.3 1520 Soft rock andesite & boulders dlast
9,3+ 2750 Soft rock & hard rock andesite Blast
Z1R 0.0 = 2,6 310 Topsoil & colluvium Dpze
2,6 - 9,8 1200 Decomposed andesite & boul ders Hard rip
9,8+ 4550 Yery hard rock andesite Blast




Sheet No. 4

Traverse Depth Seismic Wave : xcavation
Mo. m Velocity(m/s) Material Type Classification
22F 0,0 - 1.7 430 Tapsoil & calluvium Coze

1,7 - 8,8 750 Decomposed andesite Eazy rip

BG4+ 7380 Very hard rock andesite Blast
27R 0,0 - 1,5 420 Topsoil & colluvium Ooze

1,5 - 7,9 G20 Decomposed andesite Easy rip

7.9+ B110 Very nard rock Blast
23F 0,0 - 1,7 420 Topsoil & colluvium Doze

1,7 - 9,5 1490 Decomposed andasite & boulders Hard rip

9,5+ 3750 Very nard rock andesite Blast
23R 0,0 - 1,0 120 Topsoil & colluvium Doze

1,0 -10,7 1420 Dacomposed andesite & boulders Hard rip

10,7+ 3800 Very hard rvock andesite Elast
gidF 0,0 - 1,3 3e0 Topsoil & colluvium Doze

1,3 -13.7 1360 Decomposed andesite &k boulders Hard rip

13,7+ 6250 Vary hard rock andessite Blast
24R 0,0 - 3,0 360 Topsoil & colluvium Doze

3,0 13,6 1820 S0ft rock & andesite boulders Blast

13,6+ 6820 Very hard rock andesite Blast
28F 0,0 - 2,7 400 Topsoil & colluvium Doze

247 = 8,3 1230 Decomposed andesite & boulders Hard rip

E,3+ 2630 Soft and hard rock andesite Blast
25R 0,0 - 2,4 350 Topscil & colluvium Doze

2,4 -10,8 1470 lecomposed andesite & boulders Hard rip

10,8+ £020 Very hard rock andesiie Blast
26F g,0-0,8 270 Topseil & colluvium Doze

0,8 = 4,5 Ja0 Decomposed andesite Easy rip

4,5 -106,9 1690 Soft rock andesite & boulders Blast

10,9+ 4700 Very hard rock andesite last
26R B =8 350 Topsoil & colluvium Doze

2. 3-7,1 1540 Soft rock andesite & boulders Blast

7.1+ 4760 Very hard rock andesite Blast
Z7F Q.0 - 0,1 380 Topsoil & colluvium Doze

1 0 B 1140 Cecomposad andesite & boulders Hard rip

g7t 2570 Very hard rock andesite Blast
27R 0,0 - 0,4 380 Topsoil & colluvium Ooze

0.8 = 3,7 1130 Decomposed andesite & boulders Hard rip

3,7+ J260 Yery hard rock andesite Blast
28F 0,0 - £.5 410 Topsoil & colluvium loze

2,5 - 9.4 1300 Decompased andesite & boulders Hard rip

9,44 6250 Yery hard rock andesite Blast
20R 0,0 - 2,2 360 Topsail & celluvium Doze

2,2 - 4,1 138D Decomposed andesife & boulders  Hard rip

B L+ 5080 Very hard rock andesite Blast




Sheet No. §

Traverse Depth Seismic Wave ; Excavation
Ng. m Velocity{m/s) Material Type Classification
Z29F 0.0 - 1,3 280 Topseil & colluyium Doze

1,3 - 5,6 1060 Decomposed andesite Easy rip

b6+ 4170 Yery hard rock andesite Blast
29R 0,0 - 0,4 270 Topsadl & colluvium Daze

0.4 - 2,7 /90 Decomposed andesite Easy rip

2.7+ 3190 Very hard rock andesite Blast
30F 0.0 - 0,3 200 Topsoil & colluwvium Doze

0,3 - 3,4 1020 Jecomposed andesite Easy rip

3.0+ 5080 Very hard rock andesite Blast
30R 0,0 - 0,2 320 Topsoil & colluyium Doze

0.2 - 4,0 960 Decomposed andesite Easy rip

4.0+ 4670 Very hard rock andesite dlast
31F 0,0 - 0,5 210 Topsoil & colluvium [oze

0,5 - 3,1 260 Decomposed andesite Easy rip

3,1+ JR00 Vory hard rock andezite Elast
1R 0,0 - 0,8 310 Topsail & colluvium Ooze

0,8 - 3,4 qz20 Decomposed andesite Easy rip

3. 10000 Very hard rock andesite Elast
32F 0,0 - 0,1 290 Topsoil & colluvium [pze

0,1 - 4,2 940 Decomposed andesite Easy rip

4,2+ 5080 Yery hard rock andesite Blast
J2R 0,0 - 0,3 380 Topsoil & colluyium Doze

0,3 -4,7 830 Decomposed andesite Easy rip

4,7+ £230 Yery hard rock andesite Blast
33F 0,0 - 0,8 250 Toosoil & coliuvium Doze

0.8 - 9,0 1420 Decomposed andes iLe & boulders Hard rip

9,0+ 6980 Very hard rock andesite Blast
J3R 0,0 - 0.5 270 Topsoil & colluvium Noze

D5 - 6,2 1480 Decomposed andesite & boulders  Hard rip

6,24 4050 Very hard rock andesite Blast
J4F 0,0 - 2,5 310 Topsoil & colluvium Ooze

2,5 -10,9 1630 Soft rock andesite & boulders Blast

10,9+ GE20 Very hard rock andesite Blast
J4R 0,0 - 2,7 340 Topsoil & colluvium Doze

2,7 =11,3 1520 Soft rock andssite & boulders Blast

11,3+ A5 Yery hard rock andasite Blast
35F 0,0 = 2,1 370 Topsoil & colluvium Doze

#,1 - 5,8 1270 Decomposed andssite & boulders Hard rip

5,8+ 2340 SoTt rock & hard rock andesits Blazt
35R 0.0 -1,3 350 Tapsail & colluvium Doze

1,3 - 6,0 1030 Decomposed andesite Easy rip

g.0+ 2630 Soft rock & hard rock andesitz Blazt




Sneet No. 6

Travarse Depth Seismic Wave L - Excavation
No- m Velacity(m/s) Marerial lpe Classification
J6F J,0 - 1.9 340 Topsoil & colluvium Doze

1.9 - 7.0 1490 Decomposed andesite & boulders Hard rip

7.0+ 4840 Vary hard rock andesite Blast
36R 0,0 = 1,7 320 Tepsail & colluvium Doze

1.7 - 7.3 800 Cecomposed andesite Fasy rip

7.3+ 3700 Yery hard rock andesite Biast
arF 0.0 - 1,9 330 Topsoil & colluvium _ Doze

1,9 - 5.4 300 Hard rock andesite Blast

5.4+ 5880 Very hard rock andesite Blast
37R 0.0 = 1,3 2a0 ‘Topsoil & colluvium Doze

1;3 = 8,8 1060 . Decomposed andesite Easy rip

i+ 5000 Very hard rock andesite Elast
38F 0.0 - 1,3 340 Topsoil & colluvium Doze

1.2 - 7.7 980 Decomposed andesite Easy rip

Foi+ 3380 Very hard rock andesite Blast
3ER 0,0 - 1.4 300 Topsoil & colluvium Doze

1,4 - 6.4 1110 Decomposed andesite Easy rip

.2 7690 Very hard rock andesite Elast .
39F 0,0 - 3,1 430 Topsoil & colluvium Doze

3,1 -11,9 1780 Soft rock & hard rock andesite Blast

11,9+ 7500 Yery hard rock andesite Blast
3R 0.0 - 247 460 Topsoil & colluvium Doze

2.4 -12.1 . 2080 Soft rock & hard rock andezite Blast

12,1+ 8110 Very hard rock andesite Blast
40F 0,0- 1,8 380 Topsoil & colluvium Doze

1,5 -11,1 ire0 Soft rock andasite & houlders Blast

11,1+ 6250 Yery hard rock andesite Blast
40R 0,0 - 1.5 350 Topsoil & colluvium Doze

1b = Bgl 610 Decomposad andesile Easy rip

6,24 7140 Very hard rock andesite Blast
41F 0,0 - 1.4 340 Topsoil & colluvium 3 Coze

1,4 = 6.0 930 Decomposed andesite Easy rip

6,0+ 53610 Very hard rock andesits Blast
41R 0,0 -~ 0,1 340 Topsoil & colluvium [nze

0.1 - 8.7 830 Decompesed andesile Easy rip

B,7+ B250 Very hard rock andesite Blast
42F 0,0 - 3,3 400 Topsoil & celluvium Doze

3,3+ 42490 Yery hard rock andesite Blast
42R 0,0 - 3,2 390 Topsoil & colluyium Loze

3,24 5450 Very hard rock andesite Blast




Shest No. 7

{ Traverse Dapth Seismic Wave 3 Excavation
No. m Velocity(m/s) Material Type Classification |
43F 0,0 - 0,2 310 Tepsoil & colluwium Doze

0,2 -12,5 1R80 Soft rock & hard rock andesita Blast

12,5+ 7320 Very hard rock andasite Blast
43R 0,0 - 0,7 320 Tapsoil & colluvium Doze

0,7 -12,8 2ain Sofl and hard rock andesite Blast

12,6+ E670 Very hard rock andesite Blast
a4F 0,0 - 1,0 ZB0 Topsoll & colluvium Doze

1,0 - 5,9 a5 Decomposad andesite Easy rip

5,59+ 4520 Very hard rock andesite Blast
441 n,0 - 0,4 420 Topsoil & colluvium Doze

0.4 = 5,3 B0 Decompesed andesite Easy rip

5.3+ 4550 Very hard rock andesite Blast
45F 0.0 = 1,5 300 Topsoil & colluvium Jore

Taff =81 1760 SoTt rock andesite & boulders Blast

0,1+ G350 Very hard rock andesite Blast
45R 0.0 - 1,5 280 Topsoil & coliuvium Doze

1.5 - 4,3 1660 . Sott rock andesite & boulders - Blast

. Q.3+ 8570 Very nard rock andesite Blast

i 4&8F 0,0 - 2,8 450 Topsoil & calluviun Ooze

' 2.0+ 3490 Very hard rock andesite Blast
46R 0,0 - 2,4 470 Topsoil & colluvium oze

! 240+ 2650 Soft rock & hard rock andesite Blast

| a

| 47F 0,0 - 0,3 260 Topsoil & colluvium Doze

! 0,3 - 4.2 1410 Decomposed andesite & boulders Hard rip

' d,04 2700 Soft rock & hard rock andesite Blast
4R 0.0 - 1,8 400 Topscil & colluvium Doz=

1,8+ 5880 Very hard rock andesite Blast
4BF 0,0 - 1,6 320 Topsoil & colluwium Doze

1,6 - 7.5 1420 Decomposed andesite & boulders Hard rip

7.5+ 4760 Very hard rock andesite Blast
45R 0,0 - 1,8 380 Topsoil & colluvium Doze

1,6 - B,2 1580 Soft rock andesite & boulders Blast

2,2+ 4050 Very hard rock andesite Blast
49F 0,0 - 0.9 530 Topsoil & colluvium Doze

3,9 = 5,7 &30 Decomposed andesite Easy rip

hal+ 4970 Very hard rock andesite Blast
49R 0,0 - 0,6 380 Topsoil & coiluvium Doze

0,6 - 7,8 1380 Decomposed andesite & boulders Hard rip

7 B4 2750 Soft rock & hard rock andesite Blast
50F 0,0 - 1,0 360 Tepsoil & colluvium Doze

1,0 - 4,7 760 Decomposed andesiLe Easy rip

4.7+ 6930 Very hard rock andesite Tast
50R 0,0 - 1.6 360 Topsail & colluvium Doze

1.6 = 5,3 1430 Decomposed andesite & houlders Hard rip

5,3+ 4920 Yery hard rock angesiie Blast




Sheet No. &8
Traverse Depth Seismic Wave . 3 Excavation
Na. m velocity{m/s) Material Type Classificatian
51F 0,0 - 0,8 540 Topsoil & colluvium boze
0,84 3530 Very hard rock andesite Blast
51R 0,0 - 0,6 440 Topsoil & colluvium Uoza
0,6+ 3090 Soft & hard rock andesite Blast
52F a,0 - 2,1 30 Topsoil & colluvium Doze
Bud = Byl ga0n Decamposed andesite Eazy rip
5.4+ 3700 Very nard rock andesite Blast
52R 0.0 - 1,1 300 Topsoil & colluvium Doze
1,1 - 3,1 240 Dacomposed andasite Easy rip
3.1+ £520 Very hard rock andesite Blast
E3F 0.0 -1.3 350 Topsoil & colluvium Doze
1,3-7.,0 1400 Decomposed andesite & boul ders Hard rip
7.0+ 6670 Yery hard rock andesite Blast
53R 0,0 - 0,5 320 Topseil & colluvium Doze
0,5 - 5,7 850 Decomposed andesite Easy rip
5,7+ 6170 Very hard rock andesite Blast
B4F 0,0 - 0.5 240 Topsoil & colluyium Doze
0.5 - 4,0 1039 Decomposed andesite Easy rip
4,0+ BE20 Very hard rock andesite Blast
B4R 0,0 - 0,8 440 Topsoil & colluvium [oze
0.8 - 1.8 1260 Cecomposed andesite & boulders Hard rip
1.5+ d0a0 Very hard rock andesite BElast
EEF 0,0 -1,2 270 Topsoil & colTuvium Ooze
1,2 - 3,0 1110 Decomposed andesite Easy rip
- 3,04 6820 Yery hard rock andesite Elast
553 0,0 - 0,8 240 Topsoil & colluyium Doze
0,9 - 8,4 2010 Soft & hard rock andesite Blast
3.4+ 6120 Very hard rock andesite Blast
BGF 0,0 = 2,1 330 Topsoil & colluvium Uoze
2,1 -46,4 630 Decomposed andesite Easy rip
9,4+ 3800 Very hard rock andesita Blast
B6R 0,0 = 2,7 azo Topsoil & colluvium Daze
2,7 -10,5 700 Decomposed andesite Eacy rip
L0, B+ B570 Yery hard rock andesite Blast
57F 0,0 - 2,9 350 Topsoil & colluvium Doze
2,9 - 8,1 2050 Soft & hard rock andesite Blast
B, 1+ 5080 Very hard rock andesite Blast
o7R :0 3,1 350 Topsoil & colluvium Doze
3,1 - 9,6 2170 Soft B hard rock andesite Blast
9.6+ 7320 Very hard rock andesite Blast




Sheet No.

Traverse Depih Seismic Wave i Excavation
Mo. m Velocity(m/s) Batarial "Type Classification
58F 0,0 - 1,8 390 Topsoil & colluvium Doze

1,8 -14,7 1620 Soft rock andesite & boulders Blast
14,2 71440 Very hard rock andesite Blast
B8R 0,0 - 2,0 340 Topsoil & colluovium Doze
2,0 -12,2 1970 Soft & hard rock andesite Blaszt
12.24 4920 Very hard rock andesite Blast
GOF 0.0 - 1,7 420 Topsoil & colluyium Doze
1,7 = 8,7 1790 Soft rock andesile & boulders Blast
9.2+ 5250 Veary hard rock andezite Blast
50R 4.0 - 2.6 380 Topsoil & colluvium Doze
2.6 - 5.B 2970 Soft & hard rock andesite Blast
5.8+ 3850 Very hard rock andesdite Blast
BOF 0.0 - 1.5 320 Topsoil & colluvium Doze
1.5 - 6.8 530 Decomposed andesite Doze
6.8+ 5560 Yerv hard rock andesite Elast
60R 0.0 - 1.8 270 Topscil & colluvium loze
1.8 - 7.0 550 Decomposed andesite Ooze
T 0+ GEGD Vervy hard rock andesite Blast
&1F 0.0 - 2.4 360 Topsoil & colluvium Doze
2.4 -12,0 1880 Soft and hard rock andesite Blast
12,04 6670 Very hard rock andesite 3last
617 0.0 - 2.4 410 Topsodil & colluvium Daze
2,4 -10,5 1840 Soft and hard rock andesite Blast
10,5+ 9680 Yery hard rock andesite Blast
62F 0.0 - 2,5 400 Topseil & colluvium Coze
2,5 - 8,4 2380 Soft & hard rock andesite Blast
B.9+ 6120 Very hard rock andesite Blast
62k 0,0 - 2,5 320 Tapseil & colluvium Ooze
2,5 - 8,5 2040 Soft and hard rock andesite Blast
B.o+ BEZ0 Very hard rock andesite Blast
BiF 0.0 - 3.0 350 Topsoil & colluvium Doze
3,0 -11,1 2a10 Soft & hard rock andesite Blazt
11,1+ 7320 Very hard rock andesite Blast
63R 0,0 - 2,5 330 Topspil & colluvium Doze
2,6 -10,48 R0 Soft & hard rock andesite Blast
10,8+ obra Very nard rock andesite Blast
6d4F 0.0 - 1,8 350 Topsoil & colluvium Doze
1.8 - 7.7 18240 Soft & hard rock andesite Blast
F.74+ 5170 Very hard rock andesite Blast
B4R 0.0 - 1,8 400 Topsoil & coiluvium Doze
1.5 = 5,7 1570 Soft rock andesite & boulcers Blast
5.7+ 4920 Very hard rock andesite Blast
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L 1 [ | 4 Firm, moist, dark reddish brown, mottled
SPT biack, intact silty CLAY({CL]. Topseil with
| .l!,""EIEI-..E
50 , | .L Firm to stift with depth., moist, cark red, inq
|22 & tact sdliy ELFLY[EL] Coliuviom.
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; ! sandy CLAYTCL) Colluviam, ]
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| ho core, suspeci loooe, wet, nark fed sllght-1
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StiTF, slighLly Moist, derk red, intAck ]
' slightly sandy. sllty CLAYICL] with up to 5%
[ _l farruginous plsoliths, 3-Smm in size. 2
B S6 Calluwium, ]
52T | Lonse, wet, dark red, fine and medium 5AND
Q1 | e [SW] . Calluvium. o
a bR | NAR = g e
| ] No core. Suspect loose, wet dark red fime anﬂ
a8 A madium SAMDISW) . Colluvium. &
G20 3 ]
o 4— (A Stisf, slightly moist, yellow streshkad black-
. . 1 | 4] fissured, clayey SILT(ML), Decemposad ANDE-
= 28 8] 1 SITE VENTERSDORF LAVA. :
== SPT Er g 4 -
Ry :
r-ﬂrL 5"'_’ b =]
520 _Jcr,"r T F
10 A |4 stiff, slightly moist, yellow slresked black
M=l 1] fissu ped, clayey SILTIML] with up to 10% hard]
E._'*/Lu 4 rock, Iipht grey. Z0-50mm in size GRAVEL
1G s 2d CORESTONES. Decomposed ANCESITE VENTERSDORP
1 Al Lava., :
R | & =]
- T
100] D £ 71- Hard rock and very harc rock, grey stained
i ¢ 7 - trown and plack, fine graiped, 20-30mm in
34 | 0 |s50H :: edzg HNDESI"E VENTERSOCRP LAVA BOULDERS in
i i vary stiff and sofi rock :la;@y SILTIML] ma-
- trix. Hig! "I]."-" weathered ANDESITE VENTERSDORP -
foall 250 10 LANA , '
-u:I:TII"--Il Iiﬂg A B
19 ,ﬁ '_.~-::i Vary nard rock, grey stained brown and black™]
100 ¥l iy on jcints. fractured, fine grained, westhered)
% ﬂ‘ JoAa ANDESITE VEMTERSOCRP LAWA, Red epackled whils]
100 o =8 A 3049 silty CLAY(CH] 4-2mm thick, commonly devel- |
¥l g A A oped on joints. ]
1A 5o A ]
il AR ]
100l o0 38 Jan ]
Kl AN .
qoof 0O | 51 3 AA ]
1000 | [ 1 5 ]
FRLCTURE SPACING (mm) EAPLANATION . :
= . RS ROD ROCK QUALITY (%) -Jir__ Ground level . !.i-nudlilrln:;t:r or, disturbed soil
| 30 - 100 03 2 Core lengths 100mm and langer | Standard penefration test E Core sample
i ;%% > 13|:|a|:?0 Length of run ETE idnseiili - fppron.maserial chang
s 1000 End of drillin
Frachre frzm?:m:v or N% of joints per metre 'WI - o '&]Eﬁﬁggm"m bl
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DRILLING RECCRD Sheelt No 11
CLIENT JCB Ne 146
JOHM M. WEAYER -
Engineering Geslagisi PROJECT __ DEWSEE LioTks HOLE Ne_ oY Cont.
364 MAIN STREET, SITE ELEYATION
WATERKLDOF . LOGGED BY WATER TABLE 1
PRETORIA. 0181 cRlbLER AT SRR
Tel. 7H- 2397 i
i w |
i
(L} Ll = o [~ = o i
z E & .:J"I 2 E a g = = DAL= T~ = MATERIAL DESCRIPTION
-z |g9al|23| 6 = et i
J5|58|52|28(8)  EEpEc g
Bz s8|fo|au|EH I ol & o
T A A - ]
1001 42 ER and Very hard rock, grey stained brown and black 4
= 100 O ke MmAAYL on joints, fractured, fine grained., weatherod
= 1001 0 30 Y "-_':ﬁikj ANDESITE VENTERSOCRP LAVA. Red speckled wnite
100l o : -__ﬁna.; silty CLAYICH) 1-Zmm thick, commonly devel-
ottt eranliranns s wiwewionwi| 11 —0@WEE oped on jointa, : -
| ¥ 1
| - :
. i :
| i
| :
[ R
| | = :
| ' ] ]
1] | o
[ ‘:I =
| B
| ] :
| E
| 5
= ]
| ]
| ‘ =
| p
| ]
| -
AT OV, S PG R fmi) EXPLANALICH + Grourd level | g Indicator er disturbed soil
T m < ROD ROCK GUALITY (%] i P sample
A 3¢ - 100 10p y Co°€ lengtns 100 mm and longer 2 Standard peneiration st | @ cnp gampie
f:f%j;d ;gg: 135,':& Length of run = Water table w== Approx. moleriol chonge
e 1000 ol End of drilling - Uneonformable material
| Froctre frequency o N® of joints per melre change
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DRILLING RECORD aheet Wi 28
Ban] Ja&B
JOHN M. WEAVER | CLIEWT PRI Mair 1Ng L Pmriners | 0B Mo -
Engincering Geologist | proJEcT _—ewage Works HOLE N® ;‘"1
364 MAIN STREET, | siTE Hushkoppie ELEVATION_— 1555 .6m
WATERKLOOF . | Looaep sy AMT 13712777 WATER TagLe 1:BT
FRETORIA, 0181 | pRILLER _Rodio DATE STARTED D7 12777
Tel 78=2397
= '-“;; Ll | 3
= wEh|lmwe 222 = 5 ]
zs|e3 | Qe £2|22 S ZEE=| 2 MATERIAL DESCRIFTION
321888258188 |B%gEc| &
Ed 4| 23| 2E(R5 [3Wlu-)E
T I 2l stiFF, sl1d hti moist. dark Loown, Tlns san=
pEe 030 1) dy siley CEAYIELT . Topocil With reotg. o 4
< | |msa Il Stief, slightly mo.st. dgTk_redgisn brown. o
{ 1T slightly candy, with vo to 30% 30-Z00mn }
| {* V11 nuartsite gravel and cobbles in silty CLAY
_l_ 147 (CL). Colluvium. ]
E 22 h=a ;.{’fl-‘-l Firm, moist, dark red mattlerd, hlack, ponrly ]
=LA i il LAY Col i
caT :,-'l',I('T Terruginized esancy =silty CLAYICL]. Colluvy: let-
2: a2 Medtum dense., moist, red, motiled vellow and -
&0 1 %48 black, clayey sandy 2-4mm GRAVEL (GF) Colluvidm
N/B [N/R _'Pq || sStifs, moist, red, silty CLAY[CL] with occa- 3
3 [ 4 'l sinnal 2-4mm Ferruginous pisoliths. Colluviurm]
> | 4B | 4
- e
(RS :1/' | stiff. moist, red mottled yallow and black, |
SPT 2 | intact, silty CLAYICL). Decomposed ANDESTITE
WA\l VENTERSDDRP LAvA, :
ud ] :
[ B ﬁ_'| ] s
0 301 |
| _l_ i) i
| he afess LAl — -
_ f TR Stivf, moist, yellow streaked blsch, fis l.l::ld'
5P 5—__f’fg. clayey SILTIML). Decompnserd AMOESITE WENTERT
l— 1% |- CORF LAVA. Docasional hard rock, light ]
100 || Jilol4l vellowish brown anc grey ANDESITE cobkles.
— ' i Yol SPT unreliable - hit grovel,
100 ' P ]
N ' g ’L‘ (4 E
S [SFT | A
= KT | & #.-”D-f"} 2
i mrn BED TR TERE T
a3 3 i i '(ﬂ F"n-m_‘ core recovery. Jense, light grey, very A
i 1 b hard rock, 250mm in size COBELES(GR) in stif
=911 to soft rock, light yellow, “issured, clayey’]
5A 0 11 SILTIML) matrix. Oecomposad ANDESITE VENTERS
) ’ﬁ OORF LAVA. ]
?.BE : 2 B ; N
j; 1 AMN Saft rock and herd rock, light yellowish
1A B—h nna brown and grey. stained blacs and red on -
] :;2"*"‘ joints, Ffractured. highly weathersd ANOESITE J
| e Jaaf VENTERSODORP LAVA. Up to 10mm thick silty CLAY]
81 ul Taaal (CL) on Zoints. B
1] A g b
) 8o 147 a :
A T aanl Wery hacd rock, grey anc light brownZish grey—
na | 12 i +AAAl stained red on joints. fractured, fine grair-
i }AAA ed, westhersd ANDESITE VENTERSJORF LAVA. Up
28 if JAMA todmmthick light yellow silty CLAY(CL] de-
k ] : .
1 Taana wveloped on joints. 7
2] RiT; 10 4 aanl i ' 3
FRACTURE SPACING {mm) .—ENPLAHAHON 4+ Ground level @ Indicator or disturbed EuiI-
1 < 30 ROD ROCH GUALITY (*} 1oom : sample '
;,_-'ﬂj an - 100 r— Core lengths 100mm and longer tandard penetroiion test [ Core sample ||
.:,f//?] 5%% : fﬂﬂﬂnﬂ Length of run E Waler fable —- Approx.molerinl change |
b Znd of drillin Uncont ble motesial |
Fluchire mm;iﬂ;?,”m H® of joints per metre b : N change e
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DRILLING RECORD B e
24
JOHN M. WEAVER CLENT 103 Ne B
Engineering Geologist PROJECT __SBwWag3 Works HOLE M°® 31  Cont.
I54 MAIN STREET, SITE ELEVATICN
WATERKLOOF, LOGGED BY WATER TABLE
PRETCRIA, 0181 DRILLER DATE STARTED
Tel. 78-2397
| = i e 1 |
= 2w L
Do Wgles|E5lcw 2 o m
Zo | Ez|s5 52| ¢ = oz E=| & MATERIAL DESCRIFTION
25| SB| 3|28 330 85| g
Exz|fg|fe || ﬁ % & a o
i oy
| , Jaan ; ]
i aoa |1z u ! ;*::i Very hard rock. gresy end light brownish grey 3
! 57 i stained red on joiats. fractured, fine
'3 b \M\:‘] Eralned, waathered ANDESITE VENTERSDIRP LWP..-
= 14344 N Up to 3mm thick light yellow silty CLAYLCL) -
ac 1o T A A ™ ]
¥ +aan devaeloped on joints. |
7 JAAA ]
TE —h A =]
: | 3 AAA ,
i a5 | 14 - AN A .
N TR TR TNTATNTS 0 11 RN Iy s B0 —
| o
| : ]
[ = ]
ke ]
4 ]
] 3
T L
= EXPLAMAT 0N
ERACEUHE SEAGING. frtin] SESSRA | Ground level g Indicator or disturbed soil
7 <4 ROD ROCK QUALITY (*h) | i , sample
%ﬂ | 30 - 100 e Core lengths 100 mm and longer | Standard penetration lest £ Core =ample
%271 300 - 1000 Length of run |E- Water lable --- Approx.mcterial change
i ol L End of drilling | Unconfarmable matericl
Frachire quwnr,r ar N® of joints per metre el e e
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DRILLING RECORD L
JOHN M. WEAVER cuent PGJ Mediring & Partners | jpg pe Jag
Engingering Geologist paolEcT _Sewags Works HOLE N® *32
164 MAIN STREET, SITE ELIEI'I"LDI:II:IZLE ELEYATION ‘15ﬂ£13
WATERKLOOF. LoGGED BY__AMT mn 1B/ 2477 WaTER TaBLE Hols blocked
FRETORIA. 0181 DRILLER —Rodio paTE STaRTED.13/12/77
Tel, T4=2397
¥ |wd o
% o | Wy = g% H L} zZ o
Z O E:r gE I g = E":"E MATERIAL DESCRIPTION
SE|lal| g QE L L=t
= 7 =
EE| .4 <3| 28 28| |37 47 20
i [ Dti T, dry, oark brown, siity b-HLmm Er-:-'-.rell],-
- [ CLAYI(CL]. Topsoil with roots. ]
=]
Merdium dense, dry to moist at depth, dark 7
rad, G-250mn size GRAVEL and COEBLES(GW) in
50% =iity CLAYICL) matrix. =
30 ]
56 . ¥ M| soft to firm st depth, moist, dark red, san- ]
J ._L A" dy silty CLAYI[CL). Colluvium -
| 5" 1y ]
; g SPT 3
N =
=] W/A|N/A 270 P> =
%m. : | 3 Y .I/' Stiff, slightly meist, light yvellow stroake |:L;
::E] : L7 black, fissured, clayey SILTIML). Decomposed 3
Sl 3. 4 ANDESITE VENTERSOORP LAVA with small boulcarg
l c ] 1b4l ) end gravel size corestores at depth, 3PFT un-+
SFT il D,.--' reliahle, hit gravel. 4
t | a2 JEk A =
| "R i)
[ G
3o I }
z as0 {146,
= | Tlolr Poor core recovery. SLiff, slightly nolst, 3
18 41 =] light yellow streaked hlal:'.}:. fissured, cls éey
| & 2.1 10-100mm gravelly SILTIML). Dacomposec AND
‘ I W4 SITE VENTERSOORF LAVA hecoming wery soft -a:h
5 . Lefl| @nd highly weatharec at depth. 5
) " 360 ;‘fn;f.r -
| a | 70 [44 Io 4’ Soft rock, yellowlsh brown siained black on 1
A ":;' g -dhand Joinbs, frectured fine grained, weathered, _3
92 0 ] _f':*"- Ad ANDESEITE VENTEREDDRF LAVA with hard rock |
¢e 540 Toasd corestonms.
65 i’y '::;ﬁ:: Very hard rock, light grey, stained brown :,
83 L1 I nny ond black on joints. fractured. fine grained j
a i 7 —hans  weatherad ANDESITE WENTEREDORF LAVA with
z_/, 'h‘ii; ?-3mm thick silty CLAYICL) on joints.
g p
L2 Jaand
55 ;-__c,i -ﬂ'"*'""j
1 / dLda
an 19 f; ?'Eé:l _l:"i :: i s -'ll. .J’?j ; :|
1 ‘—]Hm*..r Adard rock, 1ight yellpwish brown stained 1
,:j ':‘;"‘:” dark brown on joipts, fractured, fine grained
100 0 50 t:_.a —‘..ﬂx.*.'.*..r westhered ANDESIT: WENTEREDORFP LAVA, with —-‘
| ,:: Rix: 5 to 10m soft rock zones sdjacent Lo joints. 3
A g hasd -
100 | 24 %é 0711 AL i
E in;n“:ﬂ:: Vary hard rock, light grey stained black and:l
20 =l Znand arown on joints., fractured to Jjuinted &t —:I'
Ba : ﬁ :;‘”‘i-‘ depth, Fine grained slightly weathersd .'3-.I"«.I|::E—j
- 4 10 4848 srTE VENTERSTORP |Aava, .
TP
FRACTURE SPACING (mm) S .J:EE_'-_&N_MELH N ——— o bgicator or disturbed soil
7 = 30 RUD RUCH GUALITY (%) , :
5 30 - 100 iy Caore lengths 106 mm and longer ‘4 Standard penetration test 3 Core sample
ff?} 13%% : %ﬂnnu Lergth of run |i Water table --- Approx.meatericl change
Fore End of drillin s Ul o bl teri
Frachure 1‘r'q.|:2:‘c|glugr N2 of joinis per metre o :Iqﬁ:;lf: i




DRILLING RECORD - I S S

JOHN M. WEAVER CLIENT 108 e 145
Engineering Gealogist PROJECT _SEwage Worss HOLE N°® 32 Cont.
i64 MAIN STREET, SITE ELEVATION
WATERKLOOF . LOGGED BY WATER TABLE
PRETORIA. DIB1 DRILLER DATE STARTED ,
Tel, T8-2397 ] |
| £ |
= I L3 ] 1y L
B | whfes 2= ] = o 1
Z2|8z|8E E = 22 JoZlE~| 2 MATERIAL DESCRIFTION
o e T3 E g ExE L El &
FTU| .o a5 26 o o0 We| =
E Z|Fx| 0| w|iz® == o
& 1 :i?i" Very hard reck, light grey stained black and ]
w i aal brown on joints, fractured tc jointed at 1
l1eo |57 12 b ] Juand depts, Fire grained slightly waathered ANOE- J
% | y | PAndq SITE VENTERSDORR LAVA. ]
= | =4 F i
[= ¥ Jnanad -
f‘ L P ]
G 7 na g 5
fofied By WA N wuwh%bnwmwnﬂﬁm.mwu i
] i ]
- ]
— —
' ] p
| 3 3 ]
1 - :
. d
— i
il |
¥ |
FraeT 3 EXPLANAT 10N -
LBE SEACIHE i _M £l Ground lewvel @ Indicator or disturbed soil
7 S ROD ROCK QUALITY (*f.) i _ e
b 30 - 100 Core lenglhs 100 mm and longer (-1 Standard penefrationtest |y oo compia
@A 13%%: %?:uu A Length of run E Water table -- Approx.materinl changs
R - 10400 lw] End of driiling o, Urcoriormoble malerial
Frocture freguency or Me of jeints per mefre changz
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DRILLING RECORD Snext NS._=
JOHN M. WEAVER cugnt_PEJ Meiring & Partners | yog o198
Engineering Geologist proJECT Sewags Works HOLE We 33
364 MAIN STREET, mriE  Bdsnkopje ELEVATION— 1537, 8
WATERKLOOF . LocGED BY _AMT_on 15/12/77 | waten TasLe 2. 55m
PRETDRIA. 0181 ORILLER __Rocio DATE STARTED_13/12/77
Tel, T8-2387
= lal
Lo |wn | 2= |8 5 I35':-_» 2 . w
z2|as|e5| 5| ESE JpZl T~ £ MATERIAL DESCRIPTION
e B g8 gﬁ ﬁgﬁ nE| o
ZH 0| 3|22 (8| |3y E
] - JLASE Griff, moist, darh brown, fine Era'.r-:11¥ silty]
5PT 3 Tzt CLAY(CL). Topspil with roots. 5P7 unreliable.]
040 4= hit gravel. :
- E‘-.,lﬂ-' moisz, dark red, 30% 10-200mm quart-
4B 2 zlic gravel in silty CLAYECL) matrix
_LU.ED; m Tl 1ivium. '
E @ 1 Firm, moist, dark red, silty CLAY[CL]) with up
apT . to 20% 2-Bmm Taruginous pisoliths. Colluwviom.]
47 ' 2 7|4 =
L] L s
I 210 TP TH Stirf, moist, dark red, Fissured silty CLAY
5 el 3|11 (81). Decomposed ANDESITE VENTERSDURP'LAVA.
SET 7 Blss AL .
25 = AW Stiff. slightly meist, light yellow stresksd J
3_1#'/, blesck and brown, fissured clayey SILTOMLE. _3
52 1 e l Decomposed ANOESITE WVENTERSDORP LAVA. ]
345 e — E
20 1.l Poor core recovery. vary stiff, modst, light
1. yellow arnd reddish brown, 2Z0% ZO-860mm hard
" [ 4—_]./ ol rock, lipht grey gravelly, fissured clayey —J
e N/ATN/A 11e[fl STLTINL). Decampossd ANDESITE VENTERSOORF
& A _;5{5' LAVA, 3
| a7 il ]
i | o
| ' 2 :: ’ d ]
| | Il A o |
. 4z 11 3
1 | y 1"l e I
[ 50 1x L":, _
100 . 5— |4 §tif¥, dry, light yellow and recdish brown, _]
il L'f fissured, clayey STILTIML]. Decempased AMDE- :
100 141 4| SITE VENTERSDORF LAVA. 3
aL 4
i 1 1A ]
| 1l ¥ ke 1
741 1A ]
o d 715 TRAW ]
;’x AN ]
L 45 ,.-ﬁ b ;~iﬂ Yery hard rock, grey, weathered orown an -
LI ML Ry | 34AN joints, fractured fine grained, westhered
100 ] | i AnM ANDESISE VENTERSDORS LAMA. 4
| | N i
| g A LT ]
(100 29 b A ]
L 29 o ]
Juoh i A
LA A b
| =1 . = - ]
et W WM Wit it B 1 5 Tt b
o J
FRACTURE SOACING [mim} EXPLAWATION | . y
s ROD A0CK GUALTY (%) i Ground level . o Ignudl'lirfgllgl:r or disturbed scil
4 30 - o | Core lengths 100 mm and longer | & Standard PENeilion €5t g Core samoie
iﬁf’,ﬂ ;gnn : ?nuﬁnn Length of run ZE Water table -~ Approx malerial change
R oun L) End of drilling e Unconformaoble material
| FFE:! reg "!E!!E w or W of joinis per meire change
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DRILLING RECORD ek EL
JOHM M. WEAVER | CLIENT FEJ HEil"iﬁg B Pﬂl‘tl‘tF!T_"i I0B Ne J4E
Engineering Grologist | PROJECT SEwsge Works HOLE H® 3& r—
364 MAIN STREET, . site __Bustkoppie ELEVATION * 1554,
WATERKLOOF | ‘Loinsen syt o0 20/ 12477 WATER TABLE __2.25M _
PRETORIA. 0181 | DRILLER _Hocio DATE stamtzn._ '/ 12777
Tel, Té=-2387
= |H.ft"_ o l
) |||-|II 5 0 EL’P = {.':.
Z9 g%" §E'E‘§ E§ Eg; MATERIAL DESCRIPTION
| Sh o 1 s
=5|:f|+3 28| F§ s
[ he® 1
ZFT 3
Madium dense, moist, dark yellowish.red clayey]
SAMTISC) with aoundant GRAVEL snd occasional ]
33 COBBLES [GW] of ANDESITE, QUARTZ and JUARTAITE]
L ]
. 1 ;
SPT :
77 T ]
% Stifs, wet, light yallow, soeckled and '
stained hlack, filssurec silty CLAYICL] witn
100 _1_ scattercd GRAVEL (GW) from decomposed ANOESITE]
MR | MAA 36 =
5PT 1
100 E
61 1
_l_ very stiff, moist, yellowlsh brown, spackled
= : end stained black, fissured clsyay SILT(ML)
= B = with GRAVEL an¢ COEBLES(GW] from decomposed ]
100 E ANDESITE VENTERSDORP LAVA, :
| . ]
700 ] ]
B = _
22 ]
P;:; EBD_— Soft rock, yellowlen brown-stainsd dack Drawn
= J# | 7 ] end black, fractured to shattered at base.
LA 51 - highly weathersd ANDESITE VENTERSDORF LAVA. 1
/i G =
";: i Hard rock, greenisk grey etazined dark red and]
w00 0 L 51 black on joints, frasturad, weathersd ANDE- ]
- fgill 4 SITE VENTERSOORP LAVA. ]
p 7 ]
50 B35 - , =
100 | 0 | ] Sofi rock, yellawlsn brown stained dark red
| a1 and bleck on joints, shattered, nighly wea-
WA A e l.mi-.lu. VAT O thered ANDESITE WVENTERSDORF LAMA. ]
| kel ks

FRACTURE SPACING (mm)

EXFLAMAT DM

AOD ROCK QUALITY {*.)

1 < 30

Fe a0 - 100 Core lengihe 100 mm and lopger
e 100 = 300 1 L regE

724 300 - 1000 engt run

_-"' i, = 1000

Frockre freguency or N2 of joints per metre

g
=

Ground level

1 Standard penetmtion lest g

E Water table
] End ot drilting

. sampie

Core sampie
Approx.materlal change

e, Wncorformabie material
change

indicator er disturned seil




JOHN M. WEAVER
Engineering Geologist

364 MAIN STREET,
WATERKLOOF .
PRETORIA. 0181
Tel 78-2387
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DRILLING RECORD Sheet N2
cuent PEI Meiring & Parlners | jop we Jai
PROJECT Sewage Works HOLE Mo __ 23

SITE Bushkoppiz
Losesp gyeMT_an 1EAMZSF7
DRILLER _Fodia

ELEVATION = 1550.0m
WATER TABLE 220
DATE SraRtED 21277

CORE

FREQUENCY

RECOVERY
*ls ROCHK
FRACTURE
FRACTURE
SPACING

METHOD
QUALITY

*a

MATERIAL DESCRIFTION

[m)

SAMPLING
AND

DEPTH

PROFILE

LZCo

={ ORILLING

w9
4

|

NAR | NAR |

THW

100

a5 1] 109

oo 0 103

|

Y |

50

Sl L

N M, Y T T ™

b A P

M

ol TESTING

Etift, slightly molst, dars brown fine grave-j
W 1y CLAY[CL]. Topsoil with roots.

Loose, dry, dark red, 70% 2-100mm SRAVEL =nd
COORLESIGW]) aversge size 7fmm of QUARTZITE and
weathered ANDESITE in silty CLAY(CL]) matriwx.

Colluvium.

e

{m-]
o
L

1

AT

L .Lr._..l_l.._l_.l.

Firm. molst. dark red mottled yellow, siliy
CLAY(CL) . Decomposed SANDESITE VENTERSDORF

radl o TR LAvA.

N

Stiff, slightly moilst to moist with depth. ]
light yellow streaked red and black. fissured]
H clayey SILT[ML}. Dzccmposed ANDZSITE WENTERS-I
OORF L&WA with occesional hard rock core=
1| etones.

S
o~ T

5

i

'\
||l|||-|-||||

L]

I||1||

Very saft eock, lisht yellowish brown and
reddish brown, shattered., highly weathered
Woann end decomposed ANCESITE VENTEREDIRP LAWA
mAAN with up to 20% hard rock corssTtanes.

|III|IIII|!|II|IIIIIII|-I

Soft romk, ligat yeilowish brown straaked
dark browrn ard black, sheattered, hizhly
waathered ANCESITE VENTERSDORP LAVA witn 1

wery hard rocs corestones up to 40mm in
Pl - N B

Hard reck., derk yellowish brown stained
and dark red cn joints, fractured, +ine
grained, wszathersd AMDESITE VENTERSDORF

Hon
m
i el

L]
H

Loty

hlack

LAVA.

prrada

FRACTURE SPACINE (mm)
4. < 30

ROD AOCK QUALITY (*h)

EZPLAMATICN E
————— Indicater or disturbed sod

= Ground level @
sample

7% 30 - 100
A | 100 = 300
CZrl | 300 - jo00

1000
Frocture rnzl;u;nn- ar K® af jeints per melre change

1 Standard penetraiion t2st g
= ‘Water table
l End of driling

Core sample
--- Apgroxn.materiol changz
o, ncorfarmable materiol

Core lengihs W00mm ond longer
Lengih of run

—




DRILLING RECCRD Eheet N° 19
JOHN M. WEAVER CLENT FE-T MEJ:I:Ijlﬂg & Fartnarﬁ | OB Me J46
Engineering Gen|ogist PROJECTS=WEEE Waorks i HOLE N® 3E‘1
364 MAIN STREET, site __bushkoopis ELEVATION_ - 533, 4m
WATERKLOOF Loseep gy _on 16/12/77 WATER TaBLE 2. 00n
PRETORIA. 0181 priLLen _fodia .| oatE sTamtE 13792777
Tel. 78=-2397
| -
w
Ha #E B> E% %wl IE i
=g lg=z|laE| 2| = i MATERIAL DESCARIPTION
—IE o r o B
o=lca|l=z | S0 gt_é Foh
EW] «m| 3| xEr o 5w
OFf | vl | &0 | k| kv L
B g Stiff, slightly maoist, dark heown, silty CLAY I
f_c_l NAA ! S (60). Topsoil with roots ang 20% 30m goavel.
= | Medium censs, dry, dark brown, 70% S-40mm ]
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LABORATORY

TEST

Proposed Bushkoppie Sowage Works Site

RESULTS

SI1E
BAG N°
BOREHOLE Nt 30 30 32 32 33 53
DEPTH 2.0 4,0 1.8 2,8-3.13 g.1 2.7
: lave ; 517 I:Lﬁ.‘l" Clayay FER{ 511ty CLAY
Silty ¢ Silty i ¥ _
DESCRIFTION OF MatERIAL | CLAY(CH) SILTV-(‘:HJ CLAY{CL) Etd e Rm{}i (EL)
Col Tuvi un Colluvium|andesite |GRAVEL{GC) Dec.
andes1te ;;unium | andesite
BIEVE  ANALYSIS [ffs PASSING )
MAXIMUM  SIZE [mm)
53 mm
37, 5mm 1?3
6, Smm
A 100 (i)
3 Zmm Loo 99 66
L, T3mm 54 06 100 63 100
2 .0mm 2] 100 86 96 55 95 i
0, L2Smm 82 99 79 93 45 79 [
0, BSmm 71 97 67 HY 34 75
0, 002mm 40 29 35 48 18 28 |
SOl CONSTANTS  AND  PROPERTIES
LiQuID LIMIT 51 61 49 56 1 45
PLASICITY  INDEX 30 28 25 30 27 2l
LIMEAHR SHRINMAGE (M) 12,0 12,0 11,5 | 15,0 12,7 10,0
EXPANSIVENE 55 High | Hiah Medium | High Mediun Mzdium
NATURAL DENSITY i f |
HATURAL MIIST. COMN7ENT %) | | 40,3
PARTICLE REL. DENSTIY llgimd
DAY DENSTY {kgim? | 1433
pH
SULPHATES




