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SOILS GEOLOGY RELATING TO EARTHWORKS 
TORRENS GORGE ROAD DEVIATION 

INTRODUCTION: 
The construction of a reservoir in the Torrens Gorge has 

Hade necessary a four mile road deviation along the northern side 
of the gorge at a higher level than the present road. 

This report deals with various geological features that 
will influence earthworks along the route of the proposed road® 
Although much of the report deals with sediments, soils and 
weathered rocks, that is with surficial or soils geology, some 
comment on hard rocks has "been included for the sake of complete-
ness. 

The 19 base plans and long sections for the series of 
geological plans, G2-G20, were supplied at I4.O ft. = 1 inch scale 
'by the Highways and Local Government Department. Geology was add-
ed and the plans were then reduced to 80 ft. = 1 inch. 

GENERAL GEOLOGY: 
Indurated Rocks: Lithology, Stratigraphy and Structure 

The hard rocks cropping out on the route of the road 
deviation are gneiss and schist of Archaean age, and a phyllite, 
sandstone and dolomite sequence of Proterozoic age. 

The gneiss and schist occur "between chainage 1278 feet 
and 21,650 feeto The phyllite, sandstone and dolomite sequence 
occurs between chainage 100 feet and 1278 feet. 

Other information on the lithology and stratigraphy of 
this area is given in Webb, B.P, (1956) and Hiern, M.N. (1961) 
and in reports by other authors listed in the bibliography. 

In the older gneiss and schist, earlier folds have been 
obscured by metamorphism. Foliation and jointing are now the 
dominant structures. Rocks of the younger sedimentary sequence 
generally trend 200-220 degrees magnetic and dip at 25-U5 degrees 
south-east (Hiern, 1961). 
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The contact between the older gneiss and schist and the 
dolomite of the younger sequence is a steeply dipping normal 
fault, west "block down? trending approximately north-south near 
ohainage 1278 ft. 

Landform 
Within recent geological time, the indurated basement 

rocks have been uplifted and eroded. Evidence of at least two ... 
cycles of erosion is found in the upper gently undulating land 
surface about 1200 feet above sea-level, and in the steep valley 
walls that mark a period of rapid incision through the older 
land surface by the Torrens River. 

Structural control of landform is present where the 
slope of valley walls is fitted to the steep dip of joints or 
foliation. Lithological control is most in evidence in the gorge 
section proper where downcutting through more resistant rocks 
has produced steep valley walls. 

Recent Sediments, SoiIs and V / e a t h e r e d Rock 

The Torrens valley is a simple youthful valley from which 
most weathered material has been transported. The sediments within 
the valley at the present are, therefore, thin and not particularly 
stable. 

Recent sediments are alluvial silt and sand with irregular 
lenses of gravel along the course of the Torrens River, and 
valley wall deposits including rock-slide, rock-stream, talus and 
slump earth flow deposits. The talus deposits near the present 
road below chainage 9,500 and the alluvial deposits of a cut-off 
meander below chainage 11+,000 were laid down at an earlier, and 
higher, stage of river development. 

Soils along the deviation route are thin, poorly differ-
entiated colluvial soils that are stony in many places. Variation 
in lithology is reflected in changes in soil colour and the size 
and composition of mineral particles. All the soils along the 
route are unstable and are subject to down-hill creep, particularly 
when wet. The yellow-brown and red-brown mottled or red-brown clay 
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soils are subject to seasonal shrink and swell. 
The depth and intensity of weathering varies considerably 

along the route. It depends on the kind of rock exposed, the 
amount of foliation and jointing, and the rate of erosion at 
the particular locality. On gentler slopes, where erosion is 
slower than weathering, the rock may be weathered down to 8 feet 
below ground surface. 

Schist tends to weather to the greatest depth, gneiss 
is generally more resistant and tends to form more prominent 
outcrops. 

Veins of pegmatite and quartz occur as hard layers in 
the weathered rock. 

Phyllite is generally highly weathered down to 3 feet 
or more below the surface and may be weathered down to 12 feet 
or more in the river bed. Dolomite appears to weather to soil 
rapidly so that a transitional zone of weathered rock is not 
present. 

Boundaries between soil, weathered rock, and fresh rock 
are sharp in most places. 

ENGINEERING GEOLOGY 
Most of the comment in this part of the report refers to 

problems in cut and fill areas as revealed during geological 
mapping of the route. 

In areas of abundant rock outcrop where extensive cutting 
is required, the natural slope of the valley wall adjusts by rock-
fall toward the attitude of joints or foliation that nearly 
parallels the trend of the valley wall. In a similar way the angles 
of a batter slope will be affected by joints or foliation. The 
attitudes of joint and foliation planes are shown on the accompany-
ing plans (G2 to G20). Additional information on these attitudes 
is given in Hiern, M.N. (1961). 

A better slope that is steeper than a joint or foliation 
plane trending in the same direction, will be unstable and heavy 
rock-fall can be expected. 
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Steep batter slopes can be achieved in hard rock where 

cuts trend across foliation or joint planes. The faces of these 
batter slopes will be blocky and irregular and should be checked 
for loose blocks. 

Most of the thin soils are clay soils which will shrink 
and swell. In many places the clay when wet will provide an 
unstable layer below fill and should be removed. If removal of 
soil is not practicable, then the slope of the fill-soil inter-
face could be reduced. 

Because most of the valley wall sediments and soils are 
slowly moving downhill, the removal of small amounts of debris 
from the road below batter slopes will be a continuing problem. 

Problems Along the Route 
Notes on problems are set-out in the following section 

against chainage and with reference to the map number. For 
convenience, the information has been organised according to the 
following natural sections along the route: 

Sections 
Section 1 0 - 1253 G-2 and 3 
Section 2 1253 - 6600 03, U, 5, 6, 
Section 3 6600 - 9600 08, 9 
Section 1+ 9600 - 11200 G9, 10, 11 
Section 5 11200 - 136U0 Gil, 12, 13 
Section 6 13SUO - 17290 G1U, 15, 16 
Section 7 17290 - 18720 G16, 17 
Section 8 18720 - 201*00 G18, 19 
Section 9 20U00 - 216500 G19, 20 

These notes are intended to be read in conjunction with 
the maps. The positions of pits dug to reveal soil profiles are 
shown on the plans and the profiles are recorded in Appendix 1. 
Other soil profiles have been recorded from benches. These prof-
iles are given with map co-ordinates in Appendix 2. The estimated 
minimum depth of rippable material - soil and weathered rocks -
is shorn on the long section. 



G2: 00-1+20 

G2: 1+20—520 

G2 and G3: 
520-1288 
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S E C T I O N I s CHAINAGE 00-1253 (G2-G3) 

Lower Bridge Site * 
Red clay from 00 to 100 is subject to shrink and 

swell. River bed material permeable and sub-
ject to compaction. Dolomite on valley wall 
unweathered and likely to have fairly high 
strength. 

Fill over dolomite: 
The dolomite will provide a sound base for fill. 

Fill over red-brown soil and dolomite; 
The soil is subject to seasonal shrink and swell 

and to down-slope creep and could be removed. 
Below the red-brown clay the dolomite is gener-

ally hard and not rippable, but thin patches 
of softer weathered dolomite may occur. 

G3jKt1+ a n d G 5 : 
1288-1+190 

G3: near 1500 

Gi+: 2100-21+50 

SECTION 2: CHAINAGE 1253-6600 (G3-G7) 

Cut in solid outcrop: 

Little or no rippable material is present. 
Jointing and foliation will tend to control 
batter slopes where dip on planar structures is 
in the same direction as the batter slope. 
Foliation and jointing produce natural blocks 
up to 6 feet in length. Sheet jointing near 
2000 will influence blasting. 

Batter slope construction: 
A batter slope steeper than 35 degrees may re-

quire rock bolts or other stabilizing methods. 

Batter slope construction: 
The foliation is sub-parallel to the batter slope 

Unstable blocks may occur which will require 
rock bolting or some other stabilizing method. 

Gl+: 2600-3100 Batter s: .on: 
Proposed batter slope may not be achieved because 

on the joints dipping 1+5 degrees south. 



G6: U800-1+950 

G-6: vicinity 
5*400 

G6: 5515-5570 

07: 660-1015 
(Lower Road) 
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Hill-side fill: 

Pill could be bedded on solid rock. 

Crib retaining wall: 

This structure could be seated below soil and 
floaters on solid rock. Trend of foliation 
is about at right angles to road direction. 
Moderately steep batter slopes can be con-
structed. 

Crib retaining wall: 
This structure should be seated on solid rock. 

Large blocks up to 6 feet in length in this 
rock-stream may not be stable when subjected 
to severe vibration,, 

gill and crib retaining wall (vicinity 900): 
The fill and the retaining wall on the down 

slope side of the road should be bedded on 
solid rock. 

G8: 7300-7700 Fill: 
The fill will butt against solid rock down-slope. 
Soil cover could be removed. 

G8: 7300-7U00 Loose blocks: 
The hill slope should be checked for large loose 
blocks of talus which may move down-slope on to 
the road or parking area. 

G8: 8000-81+00 Valley side fill: 
Soil cover and some of the more highly weathered 

schists should be removed so as to provide a 
suitable surface on which to base the fill0 
The soil below fill will be sandy clay to 1+ 
feet, over weathered schist from feet to 6 
feet and be rippable throughout, but hard rock 
occurs within 3 feet of the surface in some 
places. 



G9: 8750-9000 

G9: 8700-8800 

G-9: 9200-9U00 
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£111 s 
Soil and talus should "be removed by excavating 

to solid rock down-slope from the road, so 
that the fill may butt into solid rock. 

Movement of talus and soil: 
Talus and soil will be -unstable when saturated 

and subjected to severe vibration. 
Earth flow will butt the talus and soil against 

the fill near chainage 8750. 
Deviation of run-off and soakage water from the 

talus would make it more stable. The talus 
and soil should be removed from below the 
road and fill area. 

Fill: 
Thin clayey soil should be removed below base of 
fill. 

G9 and G10: 
9500-9800 Cut: 

Soil profile in pit 3 suggests that the depth of 
strong weathering is not great and only a few 
feet of surface material is likely to be 
rippable. 

G10: 9800-10180 Fill: 
Deep pockets of clay may occur in the area to be 
filled. A good part of the fill area should be 
cleared down to rock. 

G10: 10080-10120 Slump: 
A zone of unstable slump and earth flow upslope 

from the road is shown on Plan G10. The lower 
end of this zone could be cleared out so that 
any slumping will butt against solid rock at 
about the 1000 contour. 

If drains could be constructed to draw run-off 
and soakage waters from the zone at higher 



G10: 10080-10120 
(contcU) 
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elevation,this would decrease the tendency for 
further slumping. 

010: 10200-10500 Gut: 
The bulk of the excavation will be through 

solid rock not rippable to any appreciable 
depthe 

G10 and Gil: 
101+70-11200 Fill: 

The rock outcrop between chainage 101+70 and 
10650, and from about 10800 to 10930 should 
provide a good surface upon which to seat fill. 
Where soil cover is shown on plan G10 to occur 
in the fill area down-slope from the road, 
some removal of soil material is suggested. 
The periphery of the fill should butt against 
solid outcrop. Culvert No. 23 should not dis-
charge onto unprotected fill. 

SECTION 
Gil and G12: 

11300-11670 Valley side fill: 
Soil and boulders should be removed from the fill 

area so that the fill can be seated on solid 
rock. 

G12-G13: 
11670-121+00 Shallow Cut: 

The bulk of the material is expected to be solid 
rock and not rippable deeper than a few feet 
from the surface. 

G12-G13: 
121+00-12800 Fill: 

The gully bottom of the fill should be seated on 
solid rock. On the hill slopes where the depth 
to bedrock is unknown, excavation could be 
carried out so that the fill may be seated on 
solid rock or on a reduced slope. 
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G13: 12800-13360 Fill: 

The depth of soil cover is very variable and 
some deeply weathered zones occur as shown 
on Plan G13 near chainage 13050. The soil-
bed rock interface is highly irregular near 
13250* Fill could be seated on solid rock 

. or a benched surface. 

G13: 13360-136Li.0 Cut: 
The cut will be through rock with a thin sandy 

soil cover. The rock is not expected to be 
rippable below about four feet. 

SECTION 6: CHAINAGE 13640-17290 (G14-G16) 
G14: 13980-14340 Cut: 

The cut will be through rock with a thin soil 
cover. The rock is not expected to be ripp-
able below about 5 feet. 

G11+: lL1.3i4.O~ll4.67O Fill: 
The depth of soil and weathered rock is unknovm. 
but soil accumulation or highly weathered 
rock may extend down to 20 feet in places. 
The gully soil may be unstable when saturated 
and excavation of the fill area to bedrock or 
to form benches is suggested. 

G1U: 11+670-1491+0 Cut: 
The rock should be rippable to about 5 feet. 

G14-15: 11+9^0-15730 Fill: 
The fill area has a shallow soil over weathered 

bedrock which is rippable to perhaps 5 feet. 
The fill should be seated on solid rock where 
possible, particularly in gully bottoms. On 
hill slopes the excavation should be taken down 
to solid rock or to benches with a reduced 
slope. Benches excavated in the gully down 
slope from about 15540 show about 2 feet of 
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G1Z+-15: ll|-9U0-15730 

(contd.) soil over weathered rock, which is rippable 
to k feet or more below the surface. 
(Profiles are given in appendix 2 with 
reference to plan G 15 and co-ordinates). 

G-15: 15730-16012 Gut: 
The cut will be through partly weathered rock 
with a thin soil cover. Material may be 
rippable down to about 5-10 feet below ground 
surface. 

G15: 16012-16300 Fill: 
Variable thickness of soil extends down to i* 

feet in places and overlies weathered 
rippable gneiss. A good part of the soil 
should be removed and the fill seated on 
solid rock« 

G15: 16300-161*57 Out: 
The cut will be through solid rock with thin 

soil cover in places. 

G15-16: 161*57-
16700 Fill: 

The down-slope fill area has at least 2-3 feet 
of soil over weathered rippable rock extend-
ing down at least 8 feet below the surface in 
places. 

G16: 16950-17290 Fill: 
The fill area contains some rock outcrop, but 

there is generally a thin soil cover. The 
weathered rock below the soil cover may be 
rippable in part down to about 1+ feet» 

SECTION 7: CHAINAGE 17290-18720 (G16 and G17) 
Gl6: 17290-17650 Cut: 

The cut is expected to be mostly through solid 
rock with only thin soil and very little 
rippable material. 
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Gl6, 17: 

17650-181+00 Cut: 
After cutting through rock with thin soil and 

some talus, the road sub-surface should be 
checked for unstable soil and talus. 

G17: 181+00-18720 Cut: 
The cut is expected to be through solid rock 
with some thin soil cover and little rippable 
materialo 

G17, 18: 
SECTION 8; 

18720-19230 
Fill: 
Thin soil cover should be removed and the fill 

seated on solid bedrock. 

G18: 19230-19500 Cut: 
It may be possible to remove material by 
ripping down to about 5 feet. 

G18: 19500-19900 Shallow cut and fill: 
Shallow cuttings may be too hard for ripping. 

G18, 19: 
19900-201+00 Cut: 

The cut is expected to be mainly through solid 
rook with thin soil cover. In general it 
is probably not rippable below about 5 feet. 

SECTION 9: CHAINAGE 201+00-21650 
G19: 201+00-201+70 Cut and fill near abutment: 

The cutting will be through solid rock with 
little soil cover. The western abutment will 
be partly in rock outcrop and partly in thin 
soil with a gravelly base over solid rock. 

201+70-20710 Bridge and eastern abutment 
The structure will be on alluvial beds which 

include fine sands with boulders, over bed-
rock,, The thickness of the alluvial material 
may exceed 20 feet in places. 
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G19: 20710-20800 Fill: 

(contd.) T h e f i l l w i l l b e ove3? f i n e s a n d y c l a y w i t h 

some pebbles and boulders. 

20800-21200 Cut: 
The cut will be mostly through solid rock with 

thin soil cover. The rock is expected to be 
rippable to only a few feet in places. 

Q19-G20: 21200- Cut: 
211+00 Tlie c u t wi2i "be through solid rock with very 

little soil or rippable material. 
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APPENDIX I 
SOIL PROFILES IN TEST PITS 

Pit 1: Chainage 700 

O'O" - 1* 2" Brownish-grey loam with abundant small 
roots and a few scattered angular pebbles. 

1'2" - W ) Reddish brown sandy clay with numerous small 
li'lO") roots and a few scattered angular quartz 

pebbles. Granular structure and an irr-
egular coarse polyhedral structureo Dull 
to moderate sheen on unit faces. Light 
irregular cracking, the vertical component 
being preferred. Crumbly toward the top. 
Stiff toward the bottom. 

I+'Ll." - i].' 10" Reddish and greyish brown sandy clay with 
angular quartz pebbles. Fine polyhedral 
to coarse nutty structure. Stiff. 
Irregular light cracking. This horizon 
is not continuous. 

U110+"— 5*5" Red-brown very sandy clay. Irregular vague 
polyhedral structure. Moderate sheen on 
unit faces. Light irregular cracking. 
Very compact. This horizon is not contin-
uous . 

5'5" - 5'11" Yellowish and reddish brown slightly clayey 
sand to sandstone. Cemented in part but 
generally friable. This horizon is not 
continuous. 

5111" Near white sandy hard crystalline dolomite 
showing cross bedding on weathered surface. 
The surface of the dolomite varies from 
four feet to six feet from the surface. 
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Pit 2: Chainage 25 ft. East from 1253 

O'o" - 0'6" Grey-brown loam with scattered angular 
pebbles and boulders of dolomite, sandstone 
and quartzite. Friable. Damp. 

0*6" - 2,1+" Brown silty sandy clay with scattered angular 
pebbles and boulders. Friable in part but 
becoming reddish brown and more clayey with 
depth. 

2Tl+" - 3'10" Brownish-grey loam with scattered angular 
pebbles and boulders. Very compact but 
friable with difficulty. 

3,10" - 6'1" Brown and slightly reddish-brown sandy clay 
with numerous to abundant angular pebbles 
and boulders of schist, quartzite etc, 

6'1" - 8'2" Weathered bedrock. Vari-coloured, decomposed 
chlorite mica and quartz schist. Generally 
clayey with some grey clay pockets. 
Pocket Penetrometer tests suggest compress-
ive strength of about 2-§- tons per square 
foot but values as low as 1-g tons per square 
foot were obtained in the clay pockets. 

Schist and gneiss with quartz filled fractures occurs 
on the eastern side of the trench at both theup-slope and down-
slope ends. 

Weathered schist bedrock occurs at variable depths U'O" 
to S'l" below the soil surface. The dip of foliation varies from 
55 to 80 to the west with a strike of N10 E magnetic. Drag 

folding exposed in the trench suggests a near vertical fault zone, 
the west block down. 



APPENDIX I 1+. 

Pit 3_; 

O'O" - 0'8" Light brownish grey silty loam. Friable. 
0'8" - ll6n Light brown silt with numerous angular 

fragments of schist. Friable. 
lf6" - 61 + Yellowish and greenish grey-brown schist. 

Weathered but not highly decomposed. 
Foliation near vertical. The upper 
surface is not well defined and small 
pockets of clayey silt extend down into 
the schist. 

0f6" - l'Lj." 

V + 

Greyish brown silty loam with numerous 
angular pebbles, cobbles and boulders. 
Numerous small roots. 

Light brown sandy, clayey silt with very 
abundant angular rock fragments. The 
silt is friable. 

Chlorite schist. Well jointed with inter-
stitial sandy clayey silt becoming less 
abundant with depth. The rock can be 
easily broken with a light hammer. 

Pit 5: Chainage 11600 
O'O*1 - 0'8" Brown sandy and silty loam with scattered 

angular pebbles of sandstone quartz, etc. 
Friable, 

( 2' 2" 
O'S" - > ̂ rQ 11 Light brown, very stoney, sandy clayey silt, 

^ Very abundant angular pebbles, cobbles 
and boulders of sandstone, gneiss etc. 
Friable. 

fp'p" 
( 3'0" ~ 5 3" Chloritic schist and quartz-felspar-gneiss. 
^ Pockets of vari-coloured, stiff clays 

occur as decomposition products of the 
bedrock and extend irregularly to a 
maximum depth of U'2". Rippable to bottom 
except for hard bands. 
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O'O" - lrO" Brownish grey loam with numerous angular 
pebbles and cobbles of sandstone, quartzite 
etc. becoming abundant at the base. 
Friable in part. 

2'9" - 8'6" + Vari-coloured (ipredominantly grey) stiff clay 
and very micaceous clay with some sand and 
grit occurring as decomposition products of 
in situ schistose bedrock. Foliation dips 
k5° in the direction 80° west. The rock 
is less decomposed near the base at about 
7'6" but is still easily broken with a 
light hammer. The clay is stiff and damp. 
It has an irregular polyhedral structure 
developed in part with a moderate sheen on 
the unit faces. Light irregular cracking. 

O'O" - l'O" Brown loam with numerous scattered angular 
pebbles and cobbles. Friable. 

l'O" - 2'5" Red-brown clay with numerous angular pebbles 
and cobbles near the top and fragments of 
in situ bedrock near the base. Patches of 
more resistant bedrock occur within 2 ft. 
from the surface. 

2*5" - 7'6" Bedrock comprising fine to medium grained 
equi-granular felspar, mica (chlorite), 
quartz metasediments, gneissic in part. 
Some thin quartz veining occurs. Some 
red brown clay extends down along joints 
as far as 1+ feet from the surface in places«, 
The rock is generally weathered but is 
tough and not brittle. It becomes harder 
below about l+'6" 

O'O" - Vk" 
l'lO"' 

Brownish grey loam with numerous scattered 
angular pebble to cobble sized bedrock 
fragments. Friable. 

( V k " - V o " 
(l'lo" 

Light brown, fine to medium grained quartz-
felspar gneiss. Blocky. Feathered and 
easily broken with light hammer. 
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O'O" - 2,0" Brownish grey silty loam with scattered 
angular pebble sized stone fragments. 
Friable. 

2,0" - 3*3" approx, Light brown slightly clayey, sandy silt 
with scattered angular pebble and cobble 
sized bedrock fragments. Friable to 
compact® 

3,3" - ll16" Brown and greenish brown decomposed mica 
schist. Generally friable but with abundant 
hard, less weathered fragments. Layers of 
hard quartz-felspar gneiss are present. 
Becomes generally hard and less weathered 
below about 5 ft. 

Pit 10: Chainage 
O'O" - I V 

l'l*" - l'6" 

Brownish grey very stoney loam. Very abundant 
angular pebbles, cobbles and boulders of 
schist, gneiss, etc. Friable. 

Light brown weathered quartz - mica schist 
and gneiss. Highly cleaved. Interstitial 
red-brown clay occurs in some .joints. The 
v/eathered rock is friable in part down to 

A portion of the pit contains a large pocket of vari-
coloured clay (red-brown, yellow-brown etc.) extending from l'lO" 
to 6'0", It is moist and soft in part. Pocket Penetrometer tests 
show values ranging from l-g- to 3 tons per square foot. The clay 
has an irregular polyhedral structure with a granular sub-
structure, Moderate sheen on unit faces. There is irregular 
surface cracking. 
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SOIL PROFILES IN BENCHES 

0! 0" 
O'lO" 
1 ' 10 ; t _ 

O'lO" 
1'10" 

U'4" 

- 6'3" 

Light brown sandy clay-locm. 
Light yellow-brown sandy clay. 
Light "brown sandy clay with dark yellow 
mottles. 

Weathered schist. Rippable throughout within 
a distance of 20 feet from this coordinate. 

Plan G9: Coords,...17.8270, YE r 692505 YN 
0 ' 0 ; ! 

1'6" 

3' 9" 

1'6" 

3'9" 

6 ' 5 " 

Brown or yellow-brown sandy and gravelly 
clay loam. 

Yellow-brown gravelly and sandy clay (wea-
thered gneiss more or less in situ). Soft, 

Weathered gneiss. Firmer. Still rippable 
but with difficulty. 

Plan Gil: Coords.,_ 1,7.8.58_0YE.,,. S92.910._YN: 
O'O" 
1'6" 

VO" 

- 1' 6" 

- Vo" 

- 8 ' 0 " 

Dark brown sandy clay loam. 
Light "brown sandy clay with scattered 
pebbles and boulders of gneiss. Plastic 

Weathered gneiss with red-brown clay in 
joints. Pockets of red-brown clay extend 
down to 8 feet in places. 

Weathered gneiss boulders (more or less in situ) extend 
in placed to within 1 ft. 6 ins. of the surface. The weathered 
gneiss is rippable down to 6ft. 6 ins. and deeper where clay 
pockets occur. 

2' 0" 
3'0" 

Plan Qi; 
O'O" 
0 ' 6 " 

1' 5" 

- 2 ' 0 " 

3' 0" 

- 3'6" 

Brown loam with numerous angular pebbles 
and scattered boulders. Friable. 

Angular pebble to boulder sized fragments 
of gneiss in a light brown gritty clay 
matrix. 

The above merges down into weathered gneiss 
which is rippable in part. 

Coords. 17923U YE. 693857 YN: 
- 0'6" Grey-brown sandy clay loam. 

1'5U Pine angular gravel with a lay .matrix. 
- U'7" Weathered •~neiss. All rippable. 

The weathered gneiss occurs below 6 ins. 
in some places (other horizons being absent.) 



APPENDIX 2. 2* 

Plan G 

O'O" 
0' 6" 

2 ' 0 " 

;oords 
0' 6" 

2 ' 0" 

i+'O" 

YE. 693872 YN; 
Light grey sandy clay loam. 
Light yellow sandy clay. 
Coarse grained weathered gneiss, 
with difficulty. 

Rippable 

Plan G 
O'O" 
1' 1" 

2'10" 

k ' k " 

is 
I'l" 
2'10" 

U'U" 

>07 YE. 69U077 YN: 
Light brown sandy clay loam. 
Light yellow-brown sandy clay, stoney 

in part. Granular structure. 
Li<rht red-brown sandy clay. 
Yellow and olive clayey sand (weathered 

gneiss). 
All of the material in the pit is 

rippable, but an unweathered bar of gneiss (not rippable) occurs 
nearby. 

Light brown sandy clay loam with 
abundant gravel. 

Light red-brown sandy clay with abundant 
angular gravel. 

Weathered gneiss. Rippable throughout. 

O'O" 

1' 6" 

3' 3" 

1' 6" 

3.3,, 

Dark greyish brown sandy clay loam with 
scattered pebbles and angular gravel. 

Brown and yellow-brown sandy clay with 
scattered pebbles and boulders of gneiss. 

Weathered bedrock. Soft and rippable to at 
least 8 ft. k ins. 

The soil profile in the excavated area is variable but is 
represented by the following: 

O'O" 
0'9" 
1' 3" 

- 0' 9" 
- 1' 3" 
- 1,JI0" 

1'10" - U'O" 

Zj-'O" plus 

Grey-brown fine sandy clay. 
AS above with angular gneiss gravel. 
Brown to red-brown fine sandy clay with 

scattered anpular pebbles. 
Weathered ~neiss with harder veins of quartz 

and zones of mineralization. 
Harder than above. 



APPENDIX 2. 3. 

Ii50 YN: (Chainage 19,300) 

- 1 5 Brown clayey loam with numerous angular 
pebbles of pegmatite "becoming abundant 
toward the "base. 

! Ell 1 5 - 3'3" Red-brown sandy clay with abundant pebble 
and boulder sized fragments of gneiss and 
pegmatite merging downward into in situ 
weathered gneiss. 

3'3" - 6'0" Weathered gneiss with pegmatitic veins. 
Rippable except for hard bands. 





LONGITUDINAL SECTION Scales: Horizontal 40 ft. to 1 in. 
Vertical 40 f t . to 1 in. 

HALF SIZE PRINT 
The ^sao/es of /he a/raw 
on /-he ̂ sh&z/ e*ac//y 
half /hose f/<?o>~ec/ ar-rc/er-

<zac-h drcttv/rxy 



X 

Datum Rl 550 0 
<0 

Cuh/erf No. 2. 
Zd" die; /?C pipe 
Ch!3(328-
Length -40' 
U. n'left-64703 
// 23''/-loht-GJG 36 

Culvcrt 
24"d/a. PC. pipe. 
Ch. 1773' 
Length 

Vo. 3. 

38' 
U .I8'3'lcft 673-Z9 
!L L9'9' •ight 6.7256 

GRADIENT OF CENTRELINE s S/% 

RELATION OF EOGES TO CENTRELINE LEFT EDGE •p 7 
* T1 'T1 vo ^ 

4- t. 
•o > . V-s Si Vf '-jSo £ 'Cs, RELATION OF EOGES TO CENTRELINE R(GH7 EDGE * > T> > is 

h > lo <0 Co "wjS >> 71 'CN ''N N '<N "I RELATION OF CENTRELINE TO PEG. % S 
R.L. OF CENTRELINE %> 9 > ts <3 k5 

8 Si <0 I «« § I k i 
$ 
3- * % 1 

k R 
. 1 1 >0 iS 1 1 1 is ? IO $ s 5 { H Si 2 S § •<> 

a K. « 1 
s 1 •O f? « £ £ Si 8 1 1 8 1 !8 •0 

18 
R.L.OF REFERENCE PEG CT> g 1 1 R tx 
CMAINAGC ON CENTRELINE S Hi <<s . 1 8 

b 0 Q \ s 0 | 1 
$ $ § $ 

sj 
s? " § li R Sf § 3 § £ 

0 N 
1 5 

& 
5 R! 5 

s N <t) !) 0 « rf N 1 5 § s § I 0 58 § 0 8 b to N C5 | 1 
o Q s 0) 

§ cs 
> 
§ £> 8 

LONGITUDINAL SECTroN Scales Horizontal 40ft>to 1 in 
Vertical 40 ft to 1 in 

rt/// fe/rc/ /o 6rS£rf er/osra 
fo//ahprr $fr/b'/7j ana 
t/fyp/ba & cr/so a/a/ra 

jo//7Jy w//A /Ae yb//t?»v//rSf 
j f r / % s X OSoVyerf/ca/ 
^eo'/yer/zcff/. J v f f c f e cotz/c/ 

1s/a6-/f/ce a/re/ tyo So € / / 
~ T 

Thin p < * ' c h e S * 
^ a soif 

Kadi us 3SO' 
DA. S8°04.-27" 
Tange.nL Length 33S- 43' 
Arc. Length S38-OZ' 
Secant Length 13686' 
//? Co-ordinates !7B 3S720 Y.£. 

692 4S3-60 YN. 

S o h d J l r c h o f " 
Crib detaining M/ofl 

Radius 4-so' 
D.A. Z4'45 ,05" 
Tangent Length 9B- 74-' 
Arc Length /94--40' 
Se.ca.nt Length iO-7/' 
/./? Co-ordinates 176 2/3 SO /.£. 

632 432-17 KM 

S t 4 e ; 

J o i n t / n y 

i/osf?/ p<?//em py/// 
//rf/eserrce 

PRINT 
The^ svalk^s of fhe dr&tv/ngs 
on fhel -she&f are, e^oc-My 
hcr/f j/6oSC figured orx/cr 

cJrxrrs/rrty 

Sin. 3IS 

Crib Retaining Wait 

o f A f / W e s . 

OUNM epk 
KM 

h 
1 

Approved: 

D.U '' Z<)/r/>Z* 

HIGHWAYS A N D LOCAL GOVERNMENT DEPARTMENT, S.A. H.4UO ooourr 
DKAWM 
TRACSO 

em h 
1 

Approved: 

D.U '' Z<)/r/>Z* 

TORRENS GORGE M.R. N°. 272 
DEVIATION AT KANGAROO CREEK DAM 

800 ' - 2100 ' 

o. o. 
DOCKfT 

U U N D If 

h 
1 

Approved: 

D.U '' Z<)/r/>Z* 

TORRENS GORGE M.R. N°. 272 
DEVIATION AT KANGAROO CREEK DAM 

800 ' - 2100 ' 
n mmo 

m w n r o t DWON 

Approved: 

D.U '' Z<)/r/>Z* 

TORRENS GORGE M.R. N°. 272 
DEVIATION AT KANGAROO CREEK DAM 

800 ' - 2100 ' 
SXAMIHCD ' Cltff 

if.i' f{ 
Conso/hfrrq £/7<?/r7ees-&. /.en 7~ fmje-f- J? dssocjejf&s 

S JVe//'h<? forr Sfneef 
M /K? ZS^d. / • 5 ez /few p7cfor/cr. 

TMHT 3 

\vftMh-

' Cltff 

if.i' f{ 
Conso/hfrrq £/7<?/r7ees-&. /.en 7~ fmje-f- J? dssocjejf&s 

S JVe//'h<? forr Sfneef 
M /K? ZS^d. / • 5 ez /few p7cfor/cr. M* 29401 



Datum Q L 650 OO 

TZh 
24 "d 
Ch. 2 

A 5. erf 
•a.RC. 
!23' 

4 
pipe 
O' 
?693ll 

I.L.2^'6"rh,ht 69242 

Lenvth 4 
I.L.ft'6'M, 

length , 
!.L. l l ' / e . 
IL. 22'ri& 

ilve-rf No. 5 
"ct/'a. RC.pipe 
2495' 

vgth 38' 
. 13'9'lcft 7S/S 
243'right 7/253 

Covert Ni 5to 
IS"d/o /?.C. 
C^ 2.750 

p,pe 

jienc/th 32 
!L J3'-3'h ft 73022 
£L 7S-9 r/c ht 72755 

Cv/vej\t No. 6 
2 No. 42"d,o. R.C. 
CH3I3 V 
Length. 38 
I.L./59 /eft 74365 
U. Z2'Jright-743 2] 

EXISTING R. L. 4 T CENTRELINE 

G R A D I E N T OF CENTRELINE 5-5/ % 

R E L A T I O N OF EDGES 

TO CENTRELINE 

L E F T EDGE 

RELATION OF CENTRELINE 
T O PEG. 

R . L . OF C E N T R E L I N E 

R . L . OF RERERENCE PEG 

CHAINAGE ON CENTRELINE 

<\jN 
Jf) ̂  tf) lo 5 " N W LONGITUDINAL SECTION Scales: Horizontal 

Vertical 
40 
40 

ft. to 1 in. 
ft. to 1 in. 

HALF SIZE PRINT 
The of fhe c/row/ngs 
on fhe. shee- / ore. e.x<3c My 
/icr/f those f'gorec/ vrrc/er 

eaoh ctro f'ng 

HIGHWAYS AND LOCAL GOVERNMENT DEPARTMENT, S.A. 

TORRENS GORGE M.R, N°. 272 
DEVIATION AT KANGAROO CREEK 0 A M 

2 I 0 0 ' - 3 2 0 0 ' 

Job No 2S4. / S 

/_r.n f fr-o^cr- £ 
J We/Z/nyfon -Sfj-eef. 

'ez A'ety f 4 f'oSor/cr 2940 



Datum QL 700 00 

EXISTING R .L . AT C E N T R E L I N E 

GRADIENT OF CENTRELINE 

/ 
/ 

Culvert No 7 
24'dta.RC plf\t 
Gfh 34GO' 

ngth. 36' 
LL U6"left 7GQ-95 

L 21'6"nght 7HQ 35 

Na 

p'p 
•ert ,Vo-S 
*d,o jfC 
-4220' 
gfh if8 ' 
75' left 
33' right 

808GS 
80789. 

5 -5/ % 

RELATION OF EDGE5 

TO CENTRELINE 

L E F T EDCE > T> > fp. > f T* v» "T V *!j> > ¥ V 't V > 
V1 T1 > 

RELATION OF EDGE5 

TO CENTRELINE 
RIGHT EDGE \ «0 "SS> > T* V •o § "in IT, § lo , + ? W T5 f1 

RELATION OF C E N T R E L I N E 

TO PEG 

$ JS > SS •S 35 s > 
R . L . OF C E N T R E L I N E 

s % IQ iQ K 1 1 & £ £ & N 

R § 5 1 <N £ 
•N > 
& 
" il 

a g i? 1 
l 1 

S 
* 1 

N 

Si !P Si ^ ^ to « 
^ s !E> m io 

K. 

N co 5o 
JN 
QL CO » 1 S5 « f8 

R . L . OF R E F E R E N C E PEC 
a 1 § K 55 § § "a • 

"3 S! fs ts 00 
CHAINAGE ON CENTRELINE o $ N tn 

• * 
$ M § 5S "i § § 

<T> 1 1 

S3 § b o 10 i <0 
§ § 6 

<D lo 
Q 
§ 
N X 

" I 

C) 1 "1 
O lr> »> Q 0 Q > l > 5 1 > b 0 > 

Si wj > 
> 

o s N IN § 
> 

H 
1 § > 

H 
^ cn 

> 

1 > 
LONGITUDINAL- SECTION Scales: Horizontal 40ft. to 1 in. 

Vertical 40 ft. to 1 in. 
44-00 

HALF SIZE PRINT 
7~hc> .sc&Zes of the cfratvtr/gs 
on the. -shee. t exactly 
hatf those f'gurnet ~ c/rrc/er 

e&ch ctra/v/rrg 

}e/>/: 4 / J f / W c s 

OKSiCN SPH 
KAH £ 

r 

Approved: 

' / 

HIGHWAYS A N D LOCAL GOVERNMENT DEPARTMENT, S.A. H.Ai-a, DOCMT BMWN • TRACtD BPH 
BP 

£ 

r 

Approved: 

' / 

TORRENS GORGE M R. N". 272 
DEVIATION AT KANGAROO CREEK DAM 

3200 ' - 4 4 0 0 ' 

e. o. ooair 
£ 

r 

Approved: 

' / 

TORRENS GORGE M R. N". 272 
DEVIATION AT KANGAROO CREEK DAM 

3200 ' - 4 4 0 0 ' 
n rutut 

Approved: 

' / 

TORRENS GORGE M R. N". 272 
DEVIATION AT KANGAROO CREEK DAM 

3200 ' - 4 4 0 0 ' • XAHINCO 

Approved: 

' / 

//veers £err T~ & J^s-c/c/c/te-s. 
3 /Ye/t/n<?forj Sfr^ee./ 

JaS Ab SStf / $ .-'£2. Aety J/Acfor 

mmrr tu. s 

WWln. 

Approved: 

' / 

//veers £err T~ & J^s-c/c/c/te-s. 
3 /Ye/t/n<?forj Sfr^ee./ 

JaS Ab SStf / $ .-'£2. Aety J/Acfor MLB Ha. 2 9 4 p | 



Radi us 4-00' 
D.A. 
Tangent Length zo/es' 
Ar*c length 373SG' 

> Secant Length 47-35' 
LP. Co-ordinates / 77 24€€OY.£ 

692 496-624YN. 

H f t t f ^ S f Z e - PRINT 
The ^scaf&s of /he c/rortr'rtgs 
orr /he ^she^h cr^ excrrc//y 
huff those figured under 

each cJrcrrv rng 

692 400Y.N. 

A f / / r e s . 

MMN EPH 
MM I 

>5 s 
Approved: n 

DmU M j s J l \ _ Jl< . 

HIGHWAYS A N D LOCAL GOVERNMENT DEPARTMENT, S.A. KILO. 
oociurr 

MMWN 
THACIO 

EPH 
BP 
I 
>5 s 

Approved: n 

DmU M j s J l \ _ Jl< . 

TORRENS GORGE M. R. N8. 272 
DEVIATION AT KANGAROO CREEK DAM 

4400 ' - 5800 ' 

o. o. pocxrr 

•XAM-D If 

I 
>5 s 

Approved: n 

DmU M j s J l \ _ Jl< . 

TORRENS GORGE M. R. N8. 272 
DEVIATION AT KANGAROO CREEK DAM 

4400 ' - 5800 ' 
r 

IMOiNIt FOK CWON 

Approved: n 

DmU M j s J l \ _ Jl< . 

TORRENS GORGE M. R. N8. 272 
DEVIATION AT KANGAROO CREEK DAM 

4400 ' - 5800 ' 
IXAMINIO 

Dtmucr 1NQINU* 

Approved: n 

DmU M j s J l \ _ Jl< . 

C&rtsu/f/nq jfrKf/rree.r-s £er? T Froges- A Js&<?c/crfe^sf 
sS fVe/fz/ycffor? Sfr-eef 

Job Afo. / • 5 h . A'ew S4. frcter/d. 

sMajrr 6 
KMJ 

Approved: n 

DmU M j s J l \ _ Jl< . 

C&rtsu/f/nq jfrKf/rree.r-s £er? T Froges- A Js&<?c/crfe^sf 
sS fVe/fz/ycffor? Sfr-eef 

Job Afo. / • 5 h . A'ew S4. frcter/d. N.I H*. 2940 



Datum &LSSOOO 

EXISTING R.L. AT CENTRELINE 

GRADIENT OF CENTRELINE 

Cah 
24" <A 
CA S. I 
Leng h 
U /4\t 
U 2. 

t No 12 
i PC 
<50' 
h 42' 

'6'/eft 
'6"nght 

ppe 

90. >430 
90360 

Co/vert Mx 
GO"dia 'A nip. 
Ch.6408' 
Length. S6 
U./7'0"/eft 
7.L. 69'0"nght 

13 
co' pipe 

$2639 
90639 

Qu/yert 
"did 
680C 

No. 14. 
RCp 

zhpth 
nr, 
32'6"t 

P« 

SO' 
'eft 
ight 

9.i: 
i4B-

'957 
74 

Si! 

Grade. + 5 5/ % a 290' V.C. Summit € Grade. + /-80 t 

RELATION OF EDGES 

10 CENTRELINE 

LEFT E0SE 
* f 

V 
T1 

V _______ 
* 5—1 

I t 
1. • ? % ¥ % * T1 

» * r - * RELATION OF EDGES 

10 CENTRELINE RIGHT EDGE \ 
<y> * ... . % •— V V ?o + * <5 + * 

% f 
% 

RELATION OF C 
TO REG 

ENTRELINE 
^ • 

S " >5 •N - 1 * £ K 

R.L OF CENTRELINE 8 § I 1 i * 
nt 

!S 
1 

S s 
1 

§ Si § s 
Pv i? 1 - n i B I •Ti 

iS 

a 1 fs 1 CD 3} 3! 1 i 
-6 
£ 1 1 | 1 1 

R.L OF REFERENCE PEG 1 
15 

8! 
s 81 l l 1 O) 

CHAINAGE ON CENTRELINE 8 1 a 
* § is 

N. 
ft 

• 

§ Vl 
Si 

k 
fv 

IT, 

i * 
tv 
18 
lo i 1 

V> 

<o i 

o 
io 
<o 

§ 1 1 
2 5 

§ 
5 1 1 1 >o 

. 58 

1 

ss 
s ss !8 

•is 

5 1 
ss 
? 
S8 

' 1 | Si 1 1 
"ft 1 1 1 i 1 1 i 1 

L0NGITUD INAl . SE CTI0 N Scales: Horizontal 40 ft. to 1 in. / / y ^ / / / / / / J < ? 

HALF SIZE PRINT 
77M: of the <drantirrgs 
or> Me sheet arv exact7y 
ha/f 7/iose figareet i/ncjzr 

' . each cfrertYtng 

Vertical 40 ft. to 1 in. 

55 \ 

( * r g e 
\ \ 4 o y / t / c h 

w srh 

Radios 400' 
D.A. 38° 29'35' 
Tangent Len'gth 739-66' 
Arc Length 268-73' 
Secant length 2363' 
!.P Co-ordinates. 177581- OO X£. 

692415 OO XM 

•a, 
r\ "TO <5. 

v. • H o $ 
<0 

<o 0 0 0 
<o 

Ot/fi&ol 

• 
S o M oi/l 

U r f r ^ r 
3 3 

i <0 u <0 
Ol 

OJ 

*< 

Radms- 400' 

692400 V.N. 

Note: 
See, She.ezt No. 27 for \Dom Access Wood 
Longitudinal Section. | 

tXA. 56' 52' to" 
Tangent length 2/5-59' 
Arc Length 397-03' 
Secant length 54-88' 
/. ft Co-ordinates /7757600 Y.£. 

692 373 OO YN. 
/ < 

~Cr/i> Petoinmj Wo/t " 

HIGHWAYS ANO LOCAL GOVERNMENT DEPARTMENT, S A 

TORRENS GORGE M.R. N°. 272 
DEVIATION AT KANGAROO CREEK DAM 

5800' - 7100' 
Const/ffint? fTng/neens, 

Joi No 7 • s.ct. 

ie/7 7T ^n&er- A Assocrcrteus 
3 We/r/mffvn <S/m/ 
ASgJV S.4 y/c/or/a. 

"XT 7 

« 2940 



\ 

i 

Datum P.L.85000 

£ "uivert No /5. 
, '2 "die. t?C.pi, 
Ch 7450' 
Length 739' 

L. 97' left 96. 
Ld2'r,gM 9,\ 

96 
'J5766 

A"o Culvert 
l'4"d,o.R. 
CH8IOO-
L ength, 

22'let 
L. 26', 

.17. 
C P'P 5 

48' 
>974 

97. ,ght 
00 

*320 

Culvert 
Z4"ct/o. 
Ch.e3? 
Lengrth 
I.L.14'6• 
/1.24'e'. 

No./8 
VC.pfpe 
s' 
39' 
'eft 974-79 
ight974)4 

EX l St I N G R . L . A T C E N T R E L I N E 
' to 

s 0} <fc 
G R A D I E N T OF C E N T R E L I N E Grade, + l ' 8 0 % . ZOO' V.c. Summit © Grade -080% 

R E L A T I O N OF EDGES 

TO C E N T R E L I N E 

L E F T EDGE 
V T> + > ? + 4- St > V v * £ * V • 3 * 

»f "3? ¥ > R E L A T I O N OF EDGES 

TO C E N T R E L I N E R IGHT EDGE 3 J 
T> >? > O) 01 % $ Jf * 

!< j V j Vl % •sj "S i - * 

R E L A T I O N OF C E N T R E L I N E 

TO PEG $ +• 
ag f 

R. L . OF C E N T R E L I N E 1 § fa $ % 
St § SI * a $ & . 1 1 1 Si »> 1 <»> 1 

S i s? § S § 
K 
<T> 

• cr, 
S3 <f> »> 

>N 
o i S 
Ol 

§ is § 
t s . 1° <N 

1 <r> 
s C; § 1 « i • n 1 

" N 

R . L . OF R E F E R E N C E PEG ' 1 $ R 16 N Si 
C H A I N A G E ON C E N T R E L I N E § ^ 

K K J % g 
"CM 

K 
> 1 1 •i 

« I ! !Q 
§ 1 £ § 8} 8 

% § £ £ & 
K . 

S 
t x £ & I 

V fe! 1 551 1 1 § 1 § 
> > 

« 5 
•5 
55 § 1 s 

¥ 
1 .iq § I 

LONGITUDINAL SECTION Scales-. Horizontal 
Vertical 

40 ft. to 1 in. 
40 ft. to 1 in 

>HALF^SIZE PRINT 
77re •xsjfirs of the ctnanfir^s 
an The o^ exoc77y 
tia/f those: figur-ad irnc/er 

ctraw'ncf. 

HIGHWAYS AND LOCAL GOVERNMENT DWARTMENT, 

TORRENS GORGE M.R. N*. 272 
DEVIATION AT KANGAROO CREEK 

7100 ' - 8400 ' 

Jeb rfa ZS4. 
tar? 7" 7-r-^jer- A rfs&octafcs, 

TCerV £.4 /rc/vnfa. 



Datum R..L.850-0Q 

EX 1ST ING R .L . AT C E N T R E L I N E 

GRADIENT OF C E N T R E L I N E 

R E L A T I O N OF EDGES 

TO C E N T R E L I N E 

R E L A T I O N OF C E N T R E L I N E 
TO PEG , 

R . L . OF C E N T R E L I N E 

R . L . OF R E F E R E N C E PEC 

C H A I N A G E ON C E N T R E L I N E 

• 'OZO 

Culvert No. 19. 
c \0"c/io. 'firmco 
Ch8850' 
ingth H5' 
L SO'left 95a 
I 65'nght 

f»P>e 

U. 
34 

G ra d e 0-80 % C 

§ S* 
% fs. 

zoo' v. c. 5 a s 

t.L.4 

Chi'290 
Le^th tt?5' 
U. fy'lefr 980-06 

!R * 
Grade.  + 5 60 % C 300' KC. Summit 

L E F T EDGE 

RIGHT EDGE J ? 

T* 

LONGITUDINAL SECTION Scales Horizontal 
Vert ical 

40 f t to 1 in 
40 f t to 1 in 

2 //. /o/ty /s? st>// 
{?/7e/ss 6e/bty /?/ a^ot/f 
2 or z fee/, tibs/at/e & 
s#6/ec/ fi> /noye/ne/r/ 
ai/r//?y serere y/6ra//0/r. 

,00° 

7a/e/s rrr/A 
tt// snafr/K 

wM si 
//oarers ip ft 

' Gne/ss 

7?cjd/os 350' ' 
DA. 93° 25' 54" 
Tangent Length 377 6? 
Arc Length 570-74' 
Secarrt le.ngth i€049' 
IP Co-ordinotes 17852240 Y.£. 

69252670 tN. 

-I0C0' 
/ t & Park/ng Area # • • j 

•I: v | / , \6missMK 

\ 

So// wtf/r \ ' 
attt/tabmff/oa/ers 

HALF SIZE PRINT 
The. cron,-^ 
an the sheet ore exact/y 
ha/f those f/gureat une/er-

each <droivrng 

Ait 

-s&miH 

7/7//? airy so// os? //4ese 
s/<yoes s/oes/o/ /e 
/ef/ /e/oyy o/ 

y///. 

, EPH 
vcau , 
\Ep-H. 

T«ACID \ B P 

Geo/c^ Jy s. of Af/Wes. 

PAUfe 

BHOIN'W FOB PMION 

• XAMINED 

DUmUCT INC1NMK 
\Wft.toHr, 

HIGHWAYS AND LOCAL GOVERNMENT DEPARTMENT, S.A. 

TORRENS GORGE M.R. N°. 272 
DEVIATION AT KANGAROO CREEK fiiAM 

84 0 0 ' - 9 6 0 0 ' 
CoTSo/Z/n^ /Tntf/freer^. /.err 7~ frozen A^ss-oc/otes, 

< f /Ve///h? fon ^hreef 
7'S4 / s,/rz.. ACt'-nr £"4. //c/on/cr. 2 9 4 0 



s*. 

Datum fi.l 900-00 

E X I S T I N G R . L . A T C E N T R E L I N E 

G R A D I E N T OF C E N T R E L I N E 

MN 
|<N 9 § 
a 

I § 1 ts. I to £ 

So/vertHb.2l 
30 "d/a. Armed pipe. 
-&h 1Q070' 
Length IOO' 
Af. 42'left 97800 

SS' r/ght 974 £7. 

•o J? § 

fyhert No 22 
2 "dia. 'Arrnco 'pipe.. 

tih!0,600' 
•Lingth 780' 
/. L. 84'/«// 377OO 
IC96'rght36S-50 

300 Y.C. Summit C 300' y.C. Sag 3 & r a d  + 5-40% c ZOO' Y.C. Summi-t- 3 6rade +• 0-501 

R E L A T I O N OF EDGES 

TO C E N T R E L I N E 

L E F T EDGE > > > ¥ > V <p ¥ > V * 
I R E L A T I O N OF EDGES 

TO C E N T R E L I N E RIGHT EDGE > * * 
T> > •3? J* 

* 
V "v 

R E L A T I O N OF C E N T R E L I N E 

TO PEG f ? 3? ? 

R . L . OF C E N T R E L I N E 1 1 1 
St 
i £ 1 

§ 
1 
£ | | 1 

if! 
' £ 1 

§ 
1 

& 1 1 1 
- 2 8 

' 1 
& 

1 1 II 1 1 1 1 1 1 

R . L . OF R E F E R E N C E PEG $ 
1 1 1 <* 

C H A I N A G E ON CE N TBE L I N E 1 1 g 
* 2 1 

C I 

S 1 1 0) 
1 % 1 & 

•> 

* 
1 

1 1 
Sf 

| 
5"1 1 <3! 

A 

1 

Is § § $ 
- V> 

§ % >t I 1 i ... \ 
LONGITUDINAL SECTION Scales Hor izonta l 

V e r t i c a l 

Radios 350' 
D.A. 93'25'54" \ 
lang&nt Length 371-62' 
Arc Lengtf) 570-74' 
Secant Length /6049' 

1 iPCo -ordioates / W £2240' Y£ 
632526-70' XM 

7~ 4 ac w/trT 
/"!/'• /'ry/orT 

/Ce/y £~4 JtcSorro 



Datum R.L. 900 OO 

y 
Cuty^rt No.. 
/4Z"c/ia. 'Arm* 
Ch /0,600' 
Length /SO' 
LI 84'/eft 9. 
!L 96'right 9t 

E X I S T I N G R . L . AT C E N T R E L I N E 

G R A D I E N T Of C E N T R E L I N E 

2.2 
<4o 'pipe 

'/OO 

C v/ver, 
O"ct/o. 

/o, 
mgfh, 
.90% 

LAS', 

i99 

No 23 
fC pipe. 

72' 
725' 
•ft /0250C 
•ght 1019-05 

Qu/vert No.2.t. 
\4"d/a t?Cp/pe, 

11,450' 
••ngth 46 
1.7e"3"left 70A 

!L 27'9'nghtm. 
/ 36 
lO:S9 

Grad<z +050% 3 200"V.C. Sag € G r a d e . + 5 8 0 f . 

RELATION OF EDGES 

1 0 C E N T R E L I N E 

LEFT EDGE > V > * * > 5a 7s RELATION OF EDGES 

1 0 C E N T R E L I N E R IGHT EOGE V V V, 00 > ^ v V . 
I. 

SJ 

R E L A T I O N OF C E N T R E L I N E 
TO PEG § JO 

£ 

SJ £ • I? 5 • ? 
R . L . OF C E N T R E L I N E 

£ e> § § 1 
* 
1 1 1 Ri 1 S3 1 1 1 § § 

* 1 & 1 § ft; 
1 l | *T> § s 1 

R . L . OF R E F E R E N C E PEG 
SO-TS Is 1 I % 

1 1 c 
A s l 

<5 

§ 
TQ 
§ ft 1 

C H A I N A G E ON C E N T R E L I N E 

,0390/ 

,0090/ 1 1 1 1 1 S3 
ft* § 
1 

fs 5? 1 & § 
>5 
1 

*S § fo 1 1 ML § § 5 ; 1 
ss 

1 1 § % >> 1 1 1 N § 
LONGITUDINAL SECTION Scales Hor izontal 40 ft . 

V e r t i c a l 40 ft. 
to 1 in. 

to 1 in. 

Rod/us 400' 
DA 95°Ot' U" 
Tangent Length •436 6,9' 
Arc Length 
Secant iength 

66337' Arc Length 
Secant iength /9Z 79' 
/./? Co-orct/notes /78 485-30 / £ 

632 343 OO XtL 

(On 

Radius 350' 
DA /22° 20' 53" 
7bngent leng/h 635-96' 
Arc Length 747-38' 
Secant length 375-9/' 
/£> Co-Ordinotes /78 89540 y£ 

692 949 00 y.At 

/y//s sAoi/Ay res/ 
o/r Sec/rocX:. 

HALF- SIZE PRINT 
The- SC^j/eS of the c/rew/rHjs-
on the sheet crrc- exoct/y 
hatf ftjose f/ganzcf t/nc/er 

each cfrcw/rrg 

*7 
dreb/e&y 6y S. 4. 0e/>arfa?e/?f of Af/#es. 

HMN EFH 
KAH K 

i § 

Approved: H IGHWAYS A N D LOCAL GOVERNMENT DEPARTMENT, S.A. H.ILt. BOCMT 
MAWN ft TKACS0 

£PH 
sr 

K 
i § LiniWoMf 01 Hlf«w*r> TORRENS GORGE M.R. N°. 272 p, O. DOCMT 

axAM-o | ^r Oat* .Jl$/sf(> DEVIATION AT KANGAROO CREEK DAM G PASSSO 
tHOIHH KM DKM3N 1 0 6 0 0 ' - 11600 ' G 

•XAMIHIO 
ownucr fHaiNvw 

Consir/f/m? tfrry/neer^ • I err T ^mjes- J As^-cxz-fates-, 
vjf /tyett/rrefforr ^S/sieef 

Job Wo / 5 • cz £4. hcfBr-,0. 

MKT 
Mo. 11 

•CALJ iOfttolin. Data if 
•/ / 

Consir/f/m? tfrry/neer^ • I err T ^mjes- J As^-cxz-fates-, 
vjf /tyett/rrefforr ^S/sieef 

Job Wo / 5 • cz £4. hcfBr-,0. 2940 





Datum R.L. 1000 00 

E X I S T I N G R . L . AT C E N T R E L I N E 

GRADIENT OF CENTREL INE 

RELA1 ION OF EDGES 
TO C E N T R E L I N E RIGHT EDGE 

R E L A T I O N OF C E N T R E L I N E 
TO PEG 

R . L . OF C E N T R E L I N E 

R . L . OF R E F E R E N C E , PEG 

C H A I N I I G E ON C E N T R E L I N E 

Iverf / 
' dia-

CAi. 13,200 
Vig/h 5 
1 28'ief 
26'ngt 

¥ 
/MOI 

/ wo/h. 

& r a d e / •20 % 300'YC Summit C Grade -4- 86 % 

M 

LONGITUDINAL SECTION Scales: Horizontal 40 ft. to 1 in. 
Vertical 40 f t to 1 in. 

T/r/rr scff- smh/f 
i S i & f f e r e i / w / t f q f i S 

Radius 250' 
DA 123'53'39 
Tangent length 46S-/4' 
Arc Les?gth 5-4-0 59' 
Secont length 25/59' 
/. P Co- ordinates 179 00/-20 y.£. 

693 L42SO r.H 

HALF SIZE PRIN-T 
The Scales of the cJrxrtv/rrqs 
on fhe ^shee-t ore excrc-t/y 
ha/f fha?e f/getreef (/n^er 

f 
DUICN EPH 

KAH \ 
I 

Approved! 

/c—rm\mio**r of Hlgtnrar* 

D.U 

HIGHWAYS AND LOCAL GOVERNMENT DEPARTMENT, S.A. Mavrr 

DRAWN » 
TRACID 

EPH 
BP 

\ 
I 

Approved! 

/c—rm\mio**r of Hlgtnrar* 

D.U 

TORRENS GORGE M.R. N°. 272 
DEVIATION AT KANGAROO CREEK DAM 

12700' - 13700' 

>. e. 
OOCXiT 

IXAM'O 
If 

\ 
I 

Approved! 

/c—rm\mio**r of Hlgtnrar* 

D.U 

TORRENS GORGE M.R. N°. 272 
DEVIATION AT KANGAROO CREEK DAM 

12700' - 13700' 
n 

PASMO 
INaiNm l>OII PVMN 

Approved! 

/c—rm\mio**r of Hlgtnrar* 

D.U 

TORRENS GORGE M.R. N°. 272 
DEVIATION AT KANGAROO CREEK DAM 

12700' - 13700' 
1XAMINBO M C / i c i ^ . . .. 

' CM* Ef>«W>r 

b.« 

Corrs-e/ff/rre? /Tng/rree/^s < Zarr 7!" £ A ^ y o c s c r / 
•S /i/e/Z/sryfos? sS/ree/ 

JoS A/c 2SJ. Atert. f / c f o r / o 

umn 13: 
IC«U mtolin. 

M C / i c i ^ . . .. 

' CM* Ef>«W>r 

b.« 

Corrs-e/ff/rre? /Tng/rree/^s < Zarr 7!" £ A ^ y o c s c r / 
•S /i/e/Z/sryfos? sS/ree/ 

JoS A/c 2SJ. Atert. f / c f o r / o 
ma 2940 





G oo % 

RELATION OF EDGES 

t o CENT RE LI NE 

LEFT EDGE '"5? 
- ff * V * i > * 4 

>o •at > "if) +• * > ? 
RELATION OF EDGES 

t o CENT RE LI NE RIGHT EDGE V > % > V > 1- + • > ' > 
* > > V T1 V • I5 T> 

RELATION OF CENT 
TO PEG 

RELINE 
^ 
* 

ir ¥ A > i Q 

R . L . OF CENTRELINE 
sh ss 1 S & § 1 I i § 1 1 8 1 § 1 I 1 1 1 1 

sa is I F3 Si ^ s 1 
N I i 1 

S 

^ 1 
% 1 M 

§ 1 i 31 1 I 
^ 

R . L . OF REFERENCE PEG ! § I 1 * s K 
Si 1 § "I ^ 1 I 

CHAINAGE ON CENTREL INE § i£5 § 1 1 £ 8 ! 
§ 

<T5 
§ 

> 
5t> 

1 
£ s* -s § § 

• § s £ § s ? 
1 1 1 

% is 
1 

1 
1 
^ 

s 5 
§ 8 a & § JNI 

55 & I 
§ § I 1 s § § s i I 

LONGITUDINAL SECTION Scales-. Horizontal 40 f t 
Vertical 40 ft. 

to 1 in. 
to Via 

O 
.•C) 

HALF SIZE PRINT 
Tha. .sc-o/e-s of the c/raivrxjs 
an the £hcet e*acJ-/y 
haff /hose figured under-

s: 

Radius aoQ' 
OA. 2d°50'43* 
7bnge.ni L angfh 176-63' 
Arc Length 346-9/' 
Secani Length 19-/6' 

Co-ondincrfras /79 /SO OO Y£. 
693 777-70 Y.N. 

Sa/7(/y c/oy fa 4 feef). 
orer/y/ff^ wea/6ereef 

jne/ss. /// 

"accifrs //rr/m 
UJD - streetf7 

ore/ 
^sre/ss ra' SS 

£a/rt/y c/ay /e> 2 fee/ 
0verfy//7y tvea/#eret/ 
gneiss exyx>9eef zip 4//. 

wM cf/flifct/tfy I 
tv/bere exytoseaf. 

Radius 400' 
DA. 72'22'40" 
Tangent lengt/y 29264' 
Arc Length S05-23' 
Secant length 95 62' 
/J* Go - ordinotes 179 /23-40 t£. 

694 i04 80 y/V 

: />qo/. of Af/#es. 

— €PH KM K ft 
T U C B 

EPH fiP K 
EX*M*B 1 

P 

A M W I FOR O M T N 
UCAMINSO 

•WWMCT • MSIHFLW 

SEMTA iOfttolm. 

HIGHWAYS AND LOCAL GOVERNMENT DEPARTMENT, S.A. M O O T 

TORRENS GORGE M.R. N°. 272 
DEVIATION AT KANGAROO CREEK DAM 

15100' - 16500 ' 

D.O. 
DOOCCT TORRENS GORGE M.R. N°. 272 

DEVIATION AT KANGAROO CREEK DAM 
15100' - 16500 ' G 

Cvrrsa/f/ng fngineens.- /err 7~ ff&jer J! ^s&oc/o/es-
•S /ye//,n<?fen \5~freef, 

Jbi A/o /' 5,cz f J yscUr/o 

15 Cvrrsa/f/ng fngineens.- /err 7~ ff&jer J! ^s&oc/o/es-
•S /ye//,n<?fen \5~freef, 

Jbi A/o /' 5,cz f J yscUr/o N U 2 9 4 0 



Datum R.LS5QOO 

E X I S T I N G R . L . AT C E N T R E L I N E 

CRADIENT OF C E N T R E L I N E 

R E L A T I O N OF EDGES 

TO C E N T R E L I N E 

L E F T E D G E 

O r a d i t 3 6 O % 

"<3 "SJ- •3* 

\Culvis/f; 
/g'dio. 
Ch. /7<£ 
2&ngtt • 
//. 
It /4 l6 

•t No. 34(a) 
eCpipe-. 
70 
29' 
/eft 7024II 
right 102353 

f ) 200' y.C. Summit 

RIGHT EDGE 

R E L A T I O N OF C E N T R E L I N E 
TO PEG 

R . L . OF C E N T R E L I N E & Is 

R . L . OF REFERENCE PEG 

CHAINAGE ON C E N T R E L I N E « KJ ^ I 
LONGITUDINAL SECTION Scales: Horizontal 

Vertical 
I ft. to 1 in. 
i ft. to 1 in. 

o; 

nv/V6 jprtrve/ 
/e/?ses & 2 //. £2rer//es 
treerMeree/ tpr/e/s$ To 4'f/. 
cost/a/>r//?0 fare/ ft/atr/z 

HALF SIZE PRINT 
The ^oa/es of the cfruminqs 
on t/ie- s/ieef one exact/? 
hotf those figured cmakr 

each ctfr&rY/ng 

/hr 0/s^/s tr/Tat? 
fee /Gjoor/ G.S. 
ty Af.MfiW. 

tyA of 

MMN KAV 

5 

Approvwh 
i^keitA^^r*^..... 
. ^MMilMiilHlikMfi 

Jq/f/il-

Data ... 

HIGHWAYS AND LOCAL GOVERNMENT DEPARTMENT, &A. S&* 
MAWN 
TIMID £W BJ> 

5 

Approvwh 
i^keitA^^r*^..... 
. ^MMilMiilHlikMfi 

Jq/f/il-

Data ... 

TORRENS GORGE M.R. 272 
0EVIAT10N AT KANGAROO CREEK DAM 

16500' - 17900' 

IXAKB ¥ 5 

Approvwh 
i^keitA^^r*^..... 
. ^MMilMiilHlikMfi 

Jq/f/il-

Data ... 

TORRENS GORGE M.R. 272 
0EVIAT10N AT KANGAROO CREEK DAM 

16500' - 17900' H— 

Approvwh 
i^keitA^^r*^..... 
. ^MMilMiilHlikMfi 

Jq/f/il-

Data ... 

TORRENS GORGE M.R. 272 
0EVIAT10N AT KANGAROO CREEK DAM 

16500' - 17900' 
BXAMIHB 

DtrrWCT iNOINm 

Approvwh 
i^keitA^^r*^..... 
. ^MMilMiilHlikMfi 

Jq/f/il-

Data ... 
Cor*st//f/n<? •• 2en f friojer 4 4s$t?csc*/>est 

•J- /Ve//im?forr S/reeif 
Jo6 /1 5.- ez„ Seiv /T<f ir/c/on/et 

"ST 16 
•CAU m.foiin. 

Approvwh 
i^keitA^^r*^..... 
. ^MMilMiilHlikMfi 

Jq/f/il-

Data ... 
Cor*st//f/n<? •• 2en f friojer 4 4s$t?csc*/>est 

•J- /Ve//im?forr S/reeif 
Jo6 /1 5.- ez„ Seiv /T<f ir/c/on/et Ml 2940 



» 

/serf No 36. 
'•f'bto Armco 'pipe 
•h 19,006' 
ength 95' 
I 43 '/eft 93/ 00 
L 52'nght 97733 

GRADIENT OF CENTRELINE ZOO'I7C. Summit Grad e - 3 20 % 

RELATI ON OF EDGES 

TO C E N T R E L I N E 

LEFT EDGE 

_ lo ¥ V 7? T> 
5 to ? •35 

RELATI ON OF EDGES 

TO C E N T R E L I N E RIGHT EDGE ffi V i "CD $ V 'Ss % > • ft i o V , i Q lo "Si 

R E L A T I O N O f C E N T R E L I N E 
TO PEG 

& $ • 
<N I N $ S? SQ ? 

\ + 

S 
R . L . OF C E N T R E L I N E Sj 

RJ % 1 1 § 1 1 1 
Cv, 

§ 1 fiB 1 1 1 
tg 1 1 

• 

1 1 1 s KJ iS ? ss g £ § 
§ 5 t | 1 1 1 s S3 . .. 1 si 1 § I 1 S5 

R.L. OF REFERENCE PEC s § § & ss 1 § 1 1 s> 1 1 S 
C H A I N A G E ON C E N T R E L I N E § 5 § 5 1 • 1 1 

7") 
fsi 

* 
1 § 

« 
- i 

<3 T> 5R 
• ^ 

- ^ 

* 
it § • ^ 

1 ' 1 1 
tx 1 " § 1 § 1 95 § Si 1 1 59 1 OS ssN 

s So § § 5? LONGITUDINAL SECTION Scales: Horizontal 
Vertical 

40 ft. to 1 in. 
40 ft. to 1 in. Paracombe Road to be regrodcd 

' for tOO' from edge of new pavement 

The. '-jrote of the c/rar/Tn^s1 

On the -shee.t am. exactty 
ha/f those /'/ourcr/ ancter 

each ./rawrto 

HIGHWAYS AND LOCAL GOVERNMENT DEPARTMENT, S.A. 

TORRENS GORGE M.R. N°.~272 
DEVIATION AT KANGAROO CREEK DAM 

17900/ - 19000' 
C^nsolftrtc /Tsvg/needs': / EV-7 7~ Z^a^e./- £ 

S /Ye//"?<?fon -5 
Jo6 yYo / •• 5 C2 f/cfor/r? 

G 
17 

2940 



Datum HL 850-00 

E X I S T I N G R.L AT CENTRELINE 

19,000 
\gth 3t 

t. ^3'left 
-2'r.gh, 

•erf No. 36 ( 
V/a 'Arrnco' f>it 

98/00 
97785 

/£: E 

Culvert No. 37 
< Wct/d t? C pjpe 
Ch./9I850> 

L engfh 40' 
L.U'6"/eft9h>i 
LZ5'6"nght. 

'6 6$ 
i46 02 

1 1 o-i * I LS f® % »S 1G I 
GRADIENT OF CENTRELINE c> G r a d S-60 % 

RELATION OF EDGES 

TO C E N T R E L I N E 

LEFT EDGE V V V > > !Q v ! S3 £1 •J? "3? T> V V cry -1M 
"M RELAT ION OF EDGES 

TO C E N T R E L I N E 
RIGHT EDGE 

T> > ? i o i n To In ¥ > V Tf T3 

R E L A H O N OF CE 
TO PEG 

M T R E L i NE V 
55 > "sa $0 > 

s. 

R . L . OF C E N T R E L I N E 
<N £ 

K sn 1 » Si § 1 l % & I 1 1 Ki 1 »5 § § 
<*> i % | 1 >B s 

8 Si I % a § •V. 

O) 

R . L . OF R E F E R E N C E PEG 1 is £ 1 
12 J ts § 

• $ Ifi 
C H A I N A C E ON C E N T R E L I N E § § ̂  

1 § 1 
N 
N 1 § § • g> l §3 5 

$ 1 > 
O) 1 

> £ 
1 

£ 
B. 
SJ 1 i 

is § 5 1 
\> 

N 

<T) 1 § Q i 
"if! 
I 

•O 

1 
LONGITUDINAL SECTION Scales: Horizontal 40 ft. to 1 in 

Vertical 40 ft. to 1 in. 

.179 BOO 

HALF SIZE PRINT 
ctr&w/hgs The- ^sc&tes of the 

or? //?c r-sfee./ crrtz exoc.t/y 
' hatf t.'hose f/gored uncfer 

HIGHWAYS A N D LOCAL GOVERNMENT DEPARTMENT, S.A. 

TORRENS GORGE M.R. N°. 272 
DEVIATION AT KANGAROO CREEK 

19000' - 20100 ' 

DAM 
C-O (J/f//7<? 

Jo 6 Ab ?S4-

Zes7 Arxyj'es" <£ ^^s^-ocscrfes 
•3 JV<?///r?cj> fos? 
Afe-tv . y/cfor-fc/. 

G 
18 

2940 



F< ien! of Asphalt Surfacing 
(Not in con-fnacf) 

Upstream Bridge. 
Fir/shed J?F. of Aspha/f Surfacing 2*above Grade 

Line LetsJs 

GRADIENT OF CENTRELINE &rade -560 % 3 200' YC. Sag e G r a d / oo i 3 ZOO y K C. Sag •C Grade +22] 

RELATION OF EOGES 

TO CENTRELINE RIGHT EDGE 

R E L A T I O N OF C E N I R E L I N E 
TO PEG 

R . L . OF C E N I R E L I N E 
Ĉ l 
M 

R.L. OF REFERENCE PEG 

C H A I N A C E ON CENTRELINE Is 

% 

•3? 

II Ml 

I I 

335 1 

3 

<5> 
Si 

LONGITUDINAL SECTION 

•5S 

_SL 

15 

Tl Ti 
59 & 
Ti Si 

§ 3S 11 N Rj 

I n 

"F 

Scales. Horizontal 40 ft. to 1 in. 
Vertical 40 ft. to 1 ia 

Radius 300' 
DA. tOO° tO'26" 
Tangent length 350 63' 
Arc Length 524-5!' 
Secant Length 167-56' 
t PCo-ordinates. 179 4/3 OO YE. 

634 StO-27 y.hi. 

TORRENS GORGE M.R. N°. 272 
DEVIATION AT KANGAROO CREEK DAM 

20I0.0 ' - 21300 ' 

•S TVeS/rngfon Sfreef; 
Jot, Vo /.- 3 -i:? Xe*v /S'cfor/cr X 2940 



Datum P.L.850 00 

E X I S T I N G R . L AT C E N T R E L I N E 3 IB 
i? ' 1 - »> 8 

8 JD 

i 
GRAO I EN T OF C E N T R E L I N E Grade  + Z- 2/1 3 

R E L A T I O N OF EDGES 

TO C E N T R E L I N E 

L E F T EOGE + 
(JJ * "a? * * 

R E L A T I O N OF EDGES 

TO C E N T R E L I N E RIGHT EOGE V is V 
R E L A T I O N OF C E N T R E L I N E 

( 7 0 PEG 

V? 
Si S S ? * 

R . L . OF C E N T R E L I N E 
at 
s? § 

BQ EN 
FE 
85 1 1 S I S • 1 

S3 
1 Si 1 CT) 

& $ 1 § 
% 8 § I 

R L OF R E F E R E N C E PEG i | K . 

£ S3 
& $ « 

C H A I N A G E ON C E N T R E L I N E § 8 
N 5 ; 

> 
1 I N 

* 
1 

$ 
1 § Si 

¥ £ 
Si ^ 

X * 
N 

LONGITUDINAL SECTION Scales; Horizontal 
Vertical 

40 ft. 
40 ft. 

to 1 in. 
to 1 in. 

Ahdius 300' 
DA IOO°IO'26" 
Tangent Length 35<S-63' 
Arc Length 524 5i' 
Secant Length 167-56' 
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