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SUMMARY AND CONCLUSIONS 

The orientation and nature of discontinuities in the quartzite 

and dolomite to be excavated in the proposed rockfi l l quarry have been 

observed to determine stabi l i ty of the quarry faces. As a water treat-

ment works wi l l be sited on the quarry floor long term stabi l i ty is re-

quired. 

The survey indicates that 

Intersection of joints wil l form unit blocks along al l quarry 

faces. These blocks may be unstable and wi l l require selective 

removal or stabilizing with rock bolts. 

There wi l l be no large scale instabil ity along the eastern wall 

of the quarry. 

Rock fa l l into the quarry should be expected along the western 

end of the quarry. For long term stabi l i ty stabilization such 

as by rock bolting should be carried out. 

During excavation some rockfalls along the central part of the • 

main quarry face should be expected from the folded quartzite. 

Correct quarrying sequence wil l greatly reduce risk of rock-

fa l l s . A l l . f ina l batters should be presplit. 
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I INTRODUCTION 

This report supplements an earlier report; Rept. Bk.No.74/133 

entitled ' L i t t l e Para Dam - Water Treatment Works, Quarry Site and Main 

Separation Pipe1, dated 20th June, 1974. 

The proposed quarry wi l l i n i t i a l l y provide rockfi l l for the 

several zones of the dam. I t is then planned to site the water treat-

ment works on the quarry floor.'* 

The maximum height of the proposed quarry wil l be from EL 110 

to EL 183 with berms at EL 123, EL 138, E l 153 and EL 168. All eleva-

tions are given in metres. 

Dip and strike measurements of joint and bedding planes in the 

quartzite and dolomite to be excavated during quarry operations have been 

taken in order to assess the possibility of rock fa l ls during both the 

construction of the quarry and i ts long term l i f e as a site for the water 

treatment works (Fig. 1). 

GEOLOGY : 

Shaley dolomite and quartzite are the two rock types found 

within the quarry s i te. In the central area of the proposed quarry the 

quartzite stratum (Unit 10) which traverses the length of the quarry has 

been folded (see plate 6, Rept. Book No. 74/133 and Fig. 3), into a 

shallow anticline. In this area of folding the dolomite beneath the 

quartzite tends to be siliceous. 

The strata strike 010° - 025° and dip approx. 20° - 35° 

eastwards, i . e . , into the hi l ls ide. Diamond dr i l l ing in the vicinity of 

folding (D.M.16) shows quartzite Unit 10 to be approximately 10 metres 

thick although i t is emphasized that the contact between the quartzite 

and dolomite is gradational and an exact thickness cannot be given. 

Away from the folding the quartzite thins considerably to 

5.0 m - 2.0 m thick. 
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ROCK SLOPE STABILITY 

Quartzite Unit 12 t ——< — • 

Quartzite Unit 12 outcrops above the quarry (approx. EL 190) 

and the larger loose boulders should be removed prior to quarrying ex-

cavations. 

Quartzite Unit 10 

Main Face 

Folding of the quartzite stratum which traverses the quarry 

has altered the direction of dip of the beds away from its normal direction, 

eastwards, to a direction dipping into the quarry (Fig. 2). This unstable 

condition wil l be removed once the folded stratum has been excavated. 

Figure 3 shows the relationship of the quartzite stratum to designed topo-

graphy of excavated quarry. 

Joints within the quartzite are spaced 0.50 m - 2.00 m apart and • 

any fal l ing blocks wi l l have dimensions in the range 0.5 m x 0.5 m x 1.0 m 

to 2.0 m x 1.0 m x 1.0 m. The possibility of mass movement of the units 

blocks is thought to be unlikely. 

Eastern End 

Apart from fa l ls of individual joint blocks there wil l be no 

large scale stabi l i ty problem at this end of the quarry. 

Western End 

The alignment of batters at the western end, is sub-parallel 

to the strike of the quartzite and as the beds dip into the proposed quarry 

rock fa l l s should be expected. However, tests on the values of fr ict ion 

along the bedding planes (see notes on figures 4 and 5) suggest that move-

ment along the bedding planes dipping less than 30° is unlikely to occur. 
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Falls of individual joint blocks are more l ikely to occur than 

mass movement of the quartzite. 

After excavation the quartzite wil l intersect the batters at 

the maximum height EL 145. 

Dolomite Units 9 and 11 

During folding of the quartzite the less competant shaley 

dolomite accommodated the forces by multiple bedding plane movements and 

therefore there has been no folding of the shaley dolomite except immediately 

adjacent to the top and base of the quartzite. In these areas some insta-

bi l i ty of the dolomite should be expected. 

The strike and dip of the dolomite in the vicinity of the quarry 

is similar to the regional value i . e . 100°/30°E. This easterly dip wi l l 

allow stable batters to be formed along the main face of the quarry and 

along the eastern end. Rockfalls may be expected in those parts of the 

western end where the face runs approximately north-south i . e . particularly 

between EL 110 and EL 153 (see shaded areas in Fig. 1). Large fa l ls wi l l be 

confined to rock material made unstable by the intersection of joints and 

bedding planes and movement wi l l be along the bedding plane into the quarry. 

Dimensions of fa l ls may range from individual unit blocks (1.5 m x 1.0 m x 

0.5 m) to mass movement of the blocks. For permanent stabi l i ty some rock 

bolting along western faces wi l l probably be required. 

" CONCLUSIONS 

Small ' fal ls of individual joints blocks may be expected along 

al l faces of the quarry batters during and after excavation. Large unstable 

boulders should be individually removed from the batter faces or rock bolted 

for long term stabi l i ty . 

\ 

\ 



During excavation of the quartzite in the central portion of 

the main face, rockfalls can be expected until the folded quartzite is 

completely removed. Larger rock fa l ls especially within the dolomite 

are anticipated along the batter faces of the western end. 

1. Removal of large unstable blocks in quartzite - Unit 12 (see Figure 

1). For aesthetic reasons this should be kept to a minimum. 

2. Excavation of Unit 10 along the central part of the Main Face, down 

to 2-3 m depending at what depth foldecf strata dipping into the quarry 

is completely removed. 

3. Commence excavation of dolomite from lowest elevations at western end, 

extracting in strips running west to east. Extraction should commence 

at the westward end and work easterly. 

Below is a suggested sequence for quarry excavation:-

JCB:FdeA 
24th Apri l , 1975 

J .C. BEAL 
GEOLOGIST 
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