






















TYPICAL OUTCROPS OF GREENSCHIST -
NOTE LENSES OF QUARTZ (arrowed)

WASTE DUMPS OF CALCRETE, CONCRETE
ROCK AND SANDY MATERIAL

SITE CONDITIONS IN OPEN VELD. NOTE
COLLUVIAL DEPOSITS OF WHITE QUARTZ

GRAVELS

CONDITIONS IN GROOTDRINK VILLAGE

C.L.G.C.
CONDITIONS IN GROOTDRINK VILLAGE PHOTO 1





RU
BB

LE

RU
BB

LE

RUBBLE

RUBBLE

Pipeline

Pipeline

Pip
elin

e

Pipeline

High voltage powerline

High voltage powerline

BM1

BM2

?SEWERAGE LINE?

?SEWERAGE LINE?

850.02 

861.46 

860.34 

857.71 

853.91 

854.44 

862.35 

855.06 

855.62 

854.59 

854.46 

857.00 

846.85 

858.04 

850.14 

852.58 

852.30 

844.11 

859.53 

852.74 

849.49 

858.03 

858.85 

853.45 

855.71 

857.03 

858.17 

859.43 

860.23 

855.67 

849.06 

848.80 

852.57 

845.80 

844.53 

Em
ban

km
ent

A

BCDE

F

G

H

J

K

L

M

N

P
Q

R

S

T

U

V

W

X

Y

Z

AA

AB

AC

AD
AE

AF
AG

AH

AJ

AK

AL

TAAK:
JOB NAME:

KLIëNT:
CLIENT:

TEKENING NO:
DRAWING NO:

DATUM:
DATE:

LIGGING:
SITE:

!Kheis Municipality

CELL : 082 570-2767 (Frans)
           082 373-2146 (Mariette)

SEL : 082 570-2767 (Frans)
082 373-2146 (Mariette)

Cedar Land Geotechnical Consult (Pty) Ltd

TP1

TP2

TP4
TP5

TP6

TP9

TP11

TP12
TP13

TP14 TP15

TP16

TP17

LEGEND

TEST PIT POSITIONTP1

Adapted from Project : Grootdrink, Dated June 2020.
The Copyright of Lutz & van Zyl Profesional Land Surveyors

is recognised 23 July 2020

Boegoeberg Settlement

Figure 2 : Site Plan

FIGURE 2 :
SITE PLAN

P O BOX 607
CERES
68356835

EPOS/E-MAIL: cedarland.frans@breede.co.za (Frans)

POSBUS 607
CERES

cedarland.mariette@breede.co.za (Mariette)

TP10

TP20

TP7TP8

TP18

TP19

TP21

TP22

TP23

TP24

TP25

TP26 TP27

TP28

0m

60m

240m120m

180m 300m

TP3
BOSCIA ALBITRUNCA

RUBBLE

(TO BE CONSERVED)

Erf 131 Grootdrink and Plot 2627

Grootdrink Community
Expansion and Formalisation of

U
pi

ng
to

n

G
ro

bl
er

sh
oo

p

N
10

AutoCAD SHX Text
RUBBLE

AutoCAD SHX Text
RUBBLE

AutoCAD SHX Text
RUBBLE

AutoCAD SHX Text
RUBBLE

AutoCAD SHX Text
RUBBLE

AutoCAD SHX Text
RUBBLE

AutoCAD SHX Text
Embankment

AutoCAD SHX Text
845m

AutoCAD SHX Text
859m

AutoCAD SHX Text
859m

AutoCAD SHX Text
859m

AutoCAD SHX Text
859m

AutoCAD SHX Text
845m

AutoCAD SHX Text
861m

AutoCAD SHX Text
861m

AutoCAD SHX Text
857m

AutoCAD SHX Text
857m

AutoCAD SHX Text
855m

AutoCAD SHX Text
855m

AutoCAD SHX Text
857m

AutoCAD SHX Text
857m

AutoCAD SHX Text
857m

AutoCAD SHX Text
853m

AutoCAD SHX Text
853m

AutoCAD SHX Text
847m

AutoCAD SHX Text
847m

AutoCAD SHX Text
853m

AutoCAD SHX Text
853m

AutoCAD SHX Text
855m

AutoCAD SHX Text
855m

AutoCAD SHX Text
855m

AutoCAD SHX Text
855m

AutoCAD SHX Text
853m

AutoCAD SHX Text
853m

AutoCAD SHX Text
853m

AutoCAD SHX Text
851m

AutoCAD SHX Text
851m

AutoCAD SHX Text
853m

AutoCAD SHX Text
853m

AutoCAD SHX Text
853m

AutoCAD SHX Text
855m

AutoCAD SHX Text
855m

AutoCAD SHX Text
855m

AutoCAD SHX Text
855m

AutoCAD SHX Text
857m

AutoCAD SHX Text
857m

AutoCAD SHX Text
859m

AutoCAD SHX Text
859m

AutoCAD SHX Text
861m

AutoCAD SHX Text
861m

AutoCAD SHX Text
851m

AutoCAD SHX Text
851m

AutoCAD SHX Text
849m

AutoCAD SHX Text
849m

AutoCAD SHX Text
851m

AutoCAD SHX Text
851m

AutoCAD SHX Text
851m

AutoCAD SHX Text
851m

AutoCAD SHX Text
849m

AutoCAD SHX Text
849m

AutoCAD SHX Text
847m

AutoCAD SHX Text
847m

AutoCAD SHX Text
851m

AutoCAD SHX Text
851m

AutoCAD SHX Text
845m

AutoCAD SHX Text
845m

AutoCAD SHX Text
849m

AutoCAD SHX Text
849m

AutoCAD SHX Text
845m

AutoCAD SHX Text
845m

AutoCAD SHX Text
859m

AutoCAD SHX Text
859m

AutoCAD SHX Text
859m

AutoCAD SHX Text
857m

AutoCAD SHX Text
855m

AutoCAD SHX Text
855m

AutoCAD SHX Text
846m

AutoCAD SHX Text
862m

AutoCAD SHX Text
860m

AutoCAD SHX Text
860m

AutoCAD SHX Text
860m

AutoCAD SHX Text
858m

AutoCAD SHX Text
858m

AutoCAD SHX Text
858m

AutoCAD SHX Text
856m

AutoCAD SHX Text
856m

AutoCAD SHX Text
856m

AutoCAD SHX Text
858m

AutoCAD SHX Text
858m

AutoCAD SHX Text
858m

AutoCAD SHX Text
846m

AutoCAD SHX Text
854m

AutoCAD SHX Text
854m

AutoCAD SHX Text
856m

AutoCAD SHX Text
856m

AutoCAD SHX Text
856m

AutoCAD SHX Text
856m

AutoCAD SHX Text
856m

AutoCAD SHX Text
856m

AutoCAD SHX Text
852m

AutoCAD SHX Text
852m

AutoCAD SHX Text
854m

AutoCAD SHX Text
854m

AutoCAD SHX Text
844m

AutoCAD SHX Text
844m

AutoCAD SHX Text
854m

AutoCAD SHX Text
854m

AutoCAD SHX Text
850m

AutoCAD SHX Text
850m

AutoCAD SHX Text
856m

AutoCAD SHX Text
856m

AutoCAD SHX Text
854m

AutoCAD SHX Text
854m

AutoCAD SHX Text
854m

AutoCAD SHX Text
856m

AutoCAD SHX Text
856m

AutoCAD SHX Text
858m

AutoCAD SHX Text
858m

AutoCAD SHX Text
862m

AutoCAD SHX Text
860m

AutoCAD SHX Text
860m

AutoCAD SHX Text
850m

AutoCAD SHX Text
850m

AutoCAD SHX Text
852m

AutoCAD SHX Text
852m

AutoCAD SHX Text
852m

AutoCAD SHX Text
852m

AutoCAD SHX Text
848m

AutoCAD SHX Text
848m

AutoCAD SHX Text
848m

AutoCAD SHX Text
848m

AutoCAD SHX Text
850m

AutoCAD SHX Text
850m

AutoCAD SHX Text
848m

AutoCAD SHX Text
848m

AutoCAD SHX Text
846m

AutoCAD SHX Text
846m

AutoCAD SHX Text
850m

AutoCAD SHX Text
850m

AutoCAD SHX Text
848m

AutoCAD SHX Text
848m

AutoCAD SHX Text
856m

AutoCAD SHX Text
858m

AutoCAD SHX Text
848m

AutoCAD SHX Text
Y -72300

AutoCAD SHX Text
X 3160500

AutoCAD SHX Text
Y -72600

AutoCAD SHX Text
X 3160500

AutoCAD SHX Text
Y -72900

AutoCAD SHX Text
X 3160500

AutoCAD SHX Text
Y -73200

AutoCAD SHX Text
Y -73500

AutoCAD SHX Text
Y -72300

AutoCAD SHX Text
Y -72600

AutoCAD SHX Text
Y -72900

AutoCAD SHX Text
Y -73200

AutoCAD SHX Text
Y -73500

AutoCAD SHX Text
X 3161400

AutoCAD SHX Text
X 3161100

AutoCAD SHX Text
X 3160800

AutoCAD SHX Text
X 3160500

AutoCAD SHX Text
X 3161400

AutoCAD SHX Text
X 3161100

AutoCAD SHX Text
X 3160800

AutoCAD SHX Text
X 3160500













RU
BB

LE

RU
BB

LE

RUBBLE

RUBBLE

Pipeline

Pipeline

Pip
elin

e

Pipeline

High voltage powerline

High voltage powerline

BM1

BM2

?SEWERAGE LINE?

?SEWERAGE LINE?

850.02 

861.46 

860.34 

857.71 

853.91 

854.44 

862.35 

855.06 

855.62 

854.59 

854.46 

857.00 

846.85 

858.04 

850.14 

852.58 

852.30 

844.11 

859.53 

852.74 

849.49 

858.03 

858.85 

853.45 

855.71 

857.03 

858.17 

859.43 

860.23 

855.67 

849.06 

848.80 

852.57 

845.80 

844.53 

Em
ban

km
ent

A

BCDE

F

G

H

J

K

L

M

N

P
Q

R

S

T

U

V

W

X

Y

Z

AA

AB

AC

AD
AE

AF
AG

AH

AJ

AK

AL

BOSCIA ALBITRUNCA

RUBBLE

(TO BE CONSERVED)

Erf 131 Grootdrink and Plot 2627

Grootdrink Community
Expansion and Formalisation of

U
pi

ng
to

n

G
ro

bl
er

sh
oo

p

N
10

TAAK:
JOB NAME:

KLIëNT:
CLIENT:

TEKENING NO:
DRAWING NO:

DATUM:
DATE:

LIGGING:
SITE:

!Kheis Municipality

CELL : 082 570-2767 (Frans)
           082 373-2146 (Mariette)

SEL : 082 570-2767 (Frans)
082 373-2146 (Mariette)

Cedar Land Geotechnical Consult (Pty) Ltd

TP1

TP2

TP4
TP5

TP6

TP9

TP11

TP12
TP13

TP14 TP15

TP16

TP17

LEGEND

TEST PIT POSITIONTP1

Adapted from Project : Grootdrink, Dated June 2020.
The Copyright of Lutz & van Zyl Profesional Land Surveyors

is recognised

27 July 2020

Boegoeberg Settlement

Figure 5 : Site Geology

FIGURE 5 :
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TEST SAMPLE DEPTH SOIL SOIL COHESION1 FRICTION COMPRESSIBILITY2 EROSION PERMEABILITY 2

PIT NO NO (mm) ORIGIN TYPE PRA UNIFIED (kNm-2) ANGLE (°)1 RESISTANCE2 + 5 k (cms-1) MAXIMUM OVERSIZE GRADING SHRINKAGE CBR @
SIZE INDEX (Io) COEFFICIENT( Gc) PRODUCT(Sp) 95% MOD PAVED UNPAVED

2 U9240 150-800 Green Rock A-2-4(0) SM 20 to 22 32° to 35° Low 8 (7,5±4,8)X10-6 28,0 0,0 30,6 119,0 Good

schist fragments

5 U9241 200-900 Nodular Sandy A-2-4(0) SM 20 to 22 32° to 35° Low 8 (7,5±4,8)X10-6 37,5 3,0 25,6 252,0 6 Not suitable Good

calcrete gravel but dusty

8 U9242 0-900 Colluvium Sandy A-2-4(0) GW-GM <5 30° to 40° Negligable 1 to 4 (2,7±1,3)X10-2 37,5 3,0 25,1 80,0 Ravels and

gravel corrugates

12 U9243 300-600 Residual Gravelly A-2-5(0) GW-GM <5 30° to 40° Negligable 1 to 4 (2,7±1,3)X10-2 37,5 9,0 27,9 143,0 Good

basalt sand

14 U9244 100-900 Residual Sandy A-1-a(0) GW <5 35° to 40° Negligable 1 (2,7±1,3)X10-2 37,5 5,0 11,2 27,0 Ravels and

basalt gravel corrugates

17 U9245 0-900 Colluvium Sandy A-1-b(0) GM-GC <5 28° to 40° Negligable to Highly >3X10-7 50,0 12,0 15,2 93,0 23 Selected Ravels and

gravel very low variable layer corrugates

20 U9246 0-600 Nodular Sandy A-2-4(0) GM-GC <5 28° to 40° Negligable to Highly >3X10-7 37,5 5,0 20,9 132,0 Good

calcrete gravel very low variable

23 U9247 200-700 Nodular Sandy A-2-4(0) SM-SC 5 to 22 30° to 35° Low 5 to 8 2,7X10-6 to 63,0 2,0 18,3 156,0 15 Selected Good

calcrete gravel 5X10-7 layer

25 U9248 300-500 Green Rock A-2-4(0) SM 20 to 22 32° to 35° Low 8 (7,5±4,8)X10-6 37,5 2,0 25,4 157,5 Good

schist fragments

28 U9249 200-900 Nodular Sandy A-2-4(0) GM <5 30° to 40° Negligable 4 >3X10-7 37,5 3,0 23,5 94,5 Good

calcrete gravel

1 Obrzud RF and Truty A : The Hardening Soil Model - A Practical Guidebook, 2018 edition, revised 21 October 2018.

2 Brink ABA et al : Soil Survey for Engineering, published in 1982.

3 The Structural Design, Construction and Maintenance of Unpaved Roads (Draft TRH 20), Committee of State Road Authorities 1990.

4 Structural Design of Flexible Pavements for Interurban and Rural Roads (Draft TRH 4), Committee of State Road Authorities 1996.

5 Erosion resistance : 1 is best 10 is poor.

TABLE 3 : SUMMARY OF ENGINEERING PROPERTIES

SOIL CLASS SUITABILITY FOR ROAD

CONSTRUCTION4

SPECIFICATIONS FOR UNPAVED ROADS3
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Site Class Designation

FIGURE 6 :
SITE CLASS DESIGNATION
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AREA OF GEOTECH ESTIMATED SOIL SOIL PROFILE CONSTRUCTION FOUNDATION DESIGN  AND BUILDING PROCEDURES ASSOCIATED DEVELOPMENT
AREA PROPERTY NICAL MOVEMENT TYPE PROBLEMS POTENTIAL

(%) CLASS (mm)

I 16 R Negligible Less than 400mm of colluvium and residual soil overlying bedrock Normal Normal construction (strip footing or slab-on-the-ground) foundation. Conditions of hard rock excavation Intermediate

and pedogenic deposits Founding to take place on very dense pedocretes or bedrock Landslope between 2% and 6%

II 40 R Negligible Less than 400mm of colluvium and residual soil overlying bedrock Normal Normal construction (strip footing or slab-on-the-ground) foundation. Conditions of hard rock excavation. Intermediate

and pedogenic deposits Founding to take place on very dense pedocretes or bedrock Landslope less than 2% favours slab-on-the-ground

foundations.

III 44 S 0mm to 10mm Superficial surface horizon of colluvial sand overlying medium dense Normal Normal construction (strip footing or slab-on-the-ground) foundation. Conditions of hard rock excavation Intermediate

compression to very dense nodular calcrete and residual soil Founding to take place on dense to very dense pedocretes or residual soil Landslope between 2% and 6%

settlement Foundation bearing pressure not to exceed 50kPa

Good site drainage

TABLE 5 : FOUNDATION DESIGN, BUILDING PROCEDURES AND PRECAUTIONARY MEASURES









I II III

Seepage

Low Intermediate High

Potentially characterised by instability.

LEAST FAVOURABLE (3)
KEY TO CLASSIFICATION

CONSTRAINT MOST FAVOURABLE (1) INTERMEDIATE (2)

Collapsible soil Any collapsible horizon or consecutive Any collapsible horizon or consecutive A least favourable situation for this
horizons totalling a depth of less than horizons with a depth of more than constraint does not occur

750mm in thickness 750mm in thickness

Permanent or perched water table Permanent or perched water table Swamps and marshes
more than 1,5m below ground less than 1,5m below ground

surface surface

Active soil Low soil heave potential anticipated Moderate soil heave potential High soil heave potential anticipated
anticipated

Highly compressible soil Low soil compressibility anticipated Moderate soil compressibility High soil compressibility anticipated
anticipated

Erodibility of Soil

Difficulty of excavation to 1,5m depth Scattered or occasional boulders Rock or hardpan pedocretes between Rock or hardpan pedocretes more
less than 10% of the total volume 10% and 40% of the total volume than 40% of the total volume

Undermined ground Undermining at a depth greater than Old undermined areas to a depth of Mining within less than 90m to 240m
240m below surface, except where 90m to 240m below surface where of surface or where total extraction

total extraction mining has not stope closure has ceased mining has taken place
occurred

Dolomite and limestone stability Possibly stable. Areas of dolomite Known sinkholes and dolines

Anticipated Inherent Risk Class 1

overlain by Karroo rocks or intruded Anticipated Inherent Risk Classes Anticipated Inherent Risk Classes
by sills. Areas of Black Reef rocks. 2 to 5 6 to 8

Steep slopes* Between 2° and 6° in all regions Slopes between 6° and 18° and More than 18° (Natal and Western
less than 2° (Natal and Western Cape) Cape).

Slopes between 6° and12° and More than 12° (all other regions)
less than 2° (all other regions)

Areas of unstable natural slopes* Low risk Intermediate risk High risk (Especially in areas
subject to seismic activity)

Areas subject to seismic activity 10% probability of an event less than Mining induced seismic activity

Areas adjacent to a known drainage Areas with a known drainage

Natural seismic activity
100cms-2 within 50 years more than 100cms-2 more than 100cms-2

CLASSIFICATION PER GEOTECHNICAL ZONE

TABLE 6 : INFLUENCE OF CONSTRAINTS PER GEOTECHNICAL ZONING

this constraint does not occur channel or floodplain with slope channel or floodplain
less than 1%

Areas subject to flooding A "most favourable" situation for
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