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Behind The Desert Dr‘agoh by: David Stables and Edwin Lillie

S N e ey P
_=======-:::- 1
. =4

et LT

Rty U =, IS
’ . RSN "‘ R )
R 'jﬁ_\\"---;_f-_ SEN S & X
NE g i
OO N SN
\ WA -
NONE 7 g L
3 LRSAND, |
R N ‘«\\ N -

W% Neckartal Dam

NNNNNNNNNN



hoek

~WINDHOEK

National Park

©

 {

/AL
Ais-Richtersveld

NNNNNNNNNN

Namibia

© NEckAkTAL

/ofadgp

Kgalagadi
Transf\r’onrier
Park

»

" 4

L R

IS -

Dam location

7hrs drive
from
Windhoek or
Upington

( GEMENT &
CONCRETE SA




( GEMENT &
CONCRETE SA

Bird's Mansions Hotel - early site office!
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Schitzenhaus - overnight stay
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Route: Ké’\‘eij’r‘?ﬁaﬁéﬁdop to NeckartaliDam, - g S ESERGRREFE T S e

Kee’rmanshoa

Keetraanshcop,
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Route From Keetmanshoop to Neckartal Dam Neckartal =

Total Distance: 64 km = Dam Turnoff, i
Travel Time: 1.5 hours -
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The Access Road : concrete up to the office area
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Entrance to the quarry - 12km from dam
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Mobile Crusher - hard at work C
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Crushing Plant - imported
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The Fish River - with no dam wall

(%) knight Piésold

CONSULTING




#CCSA 2023 @ WORK
BRI 7. i — b cnergised

CEMENT &
< CONCRETE SA
Forming the terrace for Offices & Batching Plant
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Cooling Plant for refrigeration of materials
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Coffer dam to enable work during river flow
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Wall being raised fully across the river width
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upstream face of the wall
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Site Conditions Roller Compacted
Specifications Concrete (RCC)

RCC Mixes

- Temperature Control
| Pf'OdﬂCTiOVFiRGTe‘s" a—-
Quality Control

—
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Distance for cement - 1 000 km R VENT 6
Distance for fly ash - 1 200 km CONCRETE SA
Desert - temperatures!

Source of aggregates

Quantity of RCC 836 000m3
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= Customised for the project RCC SpeC|f|Cat|OnS

= “Two RCC mixes” to suit dry and remote site
conditions

» Fine and coarse aggregates specifications

= Range of mix proportions

» Plant requirements

= Temperature controls + max. temperature

= Quality Controls

= Different to “SANS 1200” approach
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Mix Proportions

Cement & FA content

Zone 1 = 65kg & 120kg
Zone 2a = 65kg & 20kg
Zone 2b = 65kg & 45kg = 110kg
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Aggregate Specifications

= Coarse Aggregate:
= Dolerite Quarry
= Two sizes 19mm & 38mm
= F| & El <25% (Contractor achieved 35% after adjusting plant)

= Fine Aggregate:
= Dolerite quarry
= River sand
= Or blend of river sand & crushed dolerite
= (.15 -1.18mm at least 55% (Contractor achieved 40%)
= Less than 0.075mm - 5% to 18%

Void Ratio < 32% (Contractor achieved 35%) CEMENT &
CONCRETE SA

= Contractor chose not to use river sand
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RCC Aggregate Production

Contractor set up a 600t/hr crushing plant

= Coarse aggregate crushing & screening;

= Primary - 2xJaw Crushers (0 - 250mm)
= Secondary - 1xSecondary jaw + 1 x Primary cone
= Tertiary - 1xSecondary cone crusher

Quaternary — 2 x VSls

* Fine Aggregate crushing;
= Quinary - 2xRod mills
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Charts X-Auis’s = Sieve size {mm)
Charts Y-Auds's = Percentage Passing (%)

% Passing on grading In mm.
Screen size in mm.
Specification requirement in mm.
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NAMIBIA - Neckartal dam - Aggregate Grading Results from the RCC —|—gve$ge
Batching Plant ¢

¢ JAverage
Maximu
m

Gradin
¢ Avera
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m
— Gl
Limit

Lower
Limit

37.5mm

PASSING (%)
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2.36 475 6.7
Sieve size (mm)
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9.5 19.0 26.5 37.5 53.0




NAMIBIA - Neckartal dam - Aggregate Grading Results from the RCC
Batching Plant

PASSING (%)
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9.5 19.0 26.5 37.5 53.0

2.36 475 6.7
Sieve size (mm)
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NAMIBIA - Neckartal dam Temperatures I

50

45

40

Temperature - °C
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20151012
20151112 -
20160113
20160213
201503152
20160415 -
20160516 -
201606165
20160717 -
201608172
20160917 -
201610182
20161118
20161219 -
20170119 -
20170219 -
201703222
20170422 +
20170523;
20170623 3
201707242
20170824
20170924 -
201710252
20171125 4
20171226 -
20180126
20180226 -
20180329?
20180429
20180530 4

Ambient Temperature Date RCC - Plant Temperature

RCC -Heap Temperature RCC - Spread Temperature

255 per. Mov. Avg. (Ambient Temperature) 255 per. Mov. Avg. (RCC - Plant Temperature)
255 per. Mov. Avg. (RCC- Heap Temperature) 255 per. Mov. Avg. (RCC - Spread Temperature)

oo 20151213

() knight Piesold

CONSULTING



#CCSA 2023 @ WORK
BRI 7. i — b cnergised

Cooling Plant & Insulated Silos
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Sviluppo Tecnologie Meccaniche

=  RCC CONVEYORS SYSTEMS
AGGREGATES CONVEYORS SYSTEMS
TELESCOPIC « TOWER SYSTEMS
SWINGER CONVEYORS
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Batching Plant
(320m3/hr)

2 X Twin Shaft Mixers

1x2 mk doors
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CONSULTING



#CCSA 2023 @ WORK
ge/ uvgfure/o/ = WM

Neckartal Dam RCC — Target Production rates

RCC (m3)

90 000.00 +—— 20 months ‘ — } | 1000000.00 |
woweo | Peak = 80 000m3/month | Pa |} so000000
Average = 45 000m3/month i | —
o || Plant Efficiency = 23% _
| ; | I: | - 600 000.00

- 300 000.00
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|
[ [ ‘
10 000.00 ‘ 1 - 100 000.00 ‘
‘ | CEMENT &
=N | } - | CONCRETE SA
m M m M M O MmO o0 < < S S S T T T T T T NN NN NN N NN NN W W WY
"."'."T“T“'."T"'.":":"T"."“."T"T"#'."T‘Z'ﬂ;“?‘ﬂ":"?‘?":"?':“?‘:“ﬁ‘?"."?z‘:‘
h>cguag>gcnh > £ 5 W t; UC.O‘-L>~ﬁ"Nn.t">3C ]
& 5 S O o c @ © 8 5 32 5 8 ® o @ ® 2 ® 5 3 3 w o s o ®
3323395 EPS2IiIL0c3 R EPE3 234953 EE
s fnl - s - - U - o
g ©°338338%8°¢°g 29 °o°53c535800gogd°3g3sc38asasoog

e Cumulative

b |
() knight Piesold

CONSULTING




#CCSA 2023 @ WORK
BRI 7 i — b nrgised

Actual RCC Production

NAMIBIA - Neckartal dam RCC Production |

200000

RCC Volume Accumulative - m?*

t.@ Knig

BOOODOD -

F00000 4

600000

500000 -

400000 4

300000 -

200000 -

100000

32 months
Peak = 60 000m3/month
Average = 26 000m3/month
Plant Efficiency = 17%

— 1 ETREE
RCC e/

- 30 000 nonth
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RCC Volume
month- m?
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Actual RCC Production

NAMIBIA - Neckartal dam RCC Production |

BOODODOD A

600000 A

500000 -

400000

RCC Volume Accumulative - m?

Vs, T e

6 - 30000 Month

300000 A

200000 A
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Daily RCC Production History

NAMIBIA - Neckartal dam RCC Production |
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Daily RCC Production for the dam

NAMIBIA - Neckartal dam RCC Producti0n|
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RCC Production Efficiency Parameters

Two guideline parameters for efficient RCC Production
(QHW Shaw - SANCOLD 2017).

= Peak month/average month should be less than 2
= Peak month/peak day should be greater than 20

= Actual peak month/ average month of 2.3 over 32 months

= (Actual peak month/ average month of 1.6 over 18 months)
= Tender peak month/ average month of 1.8 over 20 months

= Actual peak month/peak day of 12 VENT G
= Tender peak month/peak day of 16 <CONCRETE SA
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RCC Production Efficiency Parameters

= Another guideline parameter for efficient RCC Production is the average number of hours an
RCC Plant operates at Peak Production Capacity (MRH Dunstan, CHINCOLD 2015)

According to M Dunstan’s records, the average for this efficiency factor for all RCC dams
completed up to 2015 was 94hrs per month, with a range for the worst case of 13.5hrs per
month to the best case of 196hrs per month.

Neckartal actual average monthly of 82hrs over 32 months

Neckartal actual average monthly of 113hrs over 18 months CEMENT §
Neckartal Tender average monthly of 140hrs over 20 months CONCRETE SA




#CCSA 2023 @ WORK
ge/ u\é?aure/o/ = WM

RCC Zone 1 - Compressive Strength

NAMIBIA - Neckartal dam RCC Zone - Zone 1 - COMPRESSIVE STRENGTH - 150mm CUBE |

suecwsone SPECIFICATION {365 day)

&
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RCC Zone 2a & 2b - Compressive Strength

O

Cube Strength Results (MPa)

NAMIBIA - Neckartaldam RCC Zone - Zone 2 - COMPRESSIVE STRENGTH —150mmCUBE|
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ZONE 1 MIX CODE 051.
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:
NECKARTAL DAM

OFFICIALLY INAUGURATED BY:

His Excell y
Dr. Na;ig:)‘f(e) l:/rl‘;:)umba BEMENT 8
Vice-President of the Republic of Namibia CONCRETE SA

43 March 2020
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' — CONCRETE SA
Overtopping is always spectacular !
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Behind The Desert Dr‘agoh by: David Stables and Edwin Lillie

to the Germans

to the South Africans

to the Italians

to the Namibians
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Use your
imagination ...

to see ...
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