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E>GPLORATION OP SHAFT SITES 

GEOLOGICAL R3PCRT 

ABSTRACT 
Diamond drilling near the Intake Portal of the 

Happy Valley Outlet Tunnel, has shown the Tunnel Portal 
and Access and Chlorination shafts to lie in highly 
to completely weathered slate. This weathered material 
is marginal in properties "between weak rock and very 
strong soil. Support requirements for the shafts, 
foundat.ions for the trash^ack structure, and hatter 
slopes for the portal open cutting are discussed. 

INTRODUCTION 
In a letter dated 1st October, 1964 the Engineer for 

Construction, Engineering and Water Supply Department requested that 
diamond drilling he carried out at the sites of two shafts at the 

1 

portal of Happy Valley Outlet Tunnel. 
The proposed chlorination shaft is to "be 55 ft. deep, 

about 10 ft. square section, and the Access Shaft is to be 4f> feet 
deep, about 20 feet across, roughly square section. 

The shafts are to be 110 feet apart, and 260 feet and 
150 feet respectively from the Inlet Portal of the tunnel (Figure l). 
The primary purpose of the exploration was to determine the rock 
condition at each shaft site, and hence to enable selection of the 
most suitable type of construction stage support. In addition a 
reassessment was made of rock conditions in the Inlet Portal area, 
to determine cutting angles suitable for permanent stability, and 
foundation conditions for the Trashrack structure. 

Two holes, IiVOS 1 and HVOS 2 were drilled vertically to 
57 feet and 45 feet respectively. The results are given on the 
attached detailed logs, (Figures 2 and 3). Weathering products 
referred to in the logs and in the text are defined on Table 1. 



SURFACE GEOLOGY 
The Portal and shaft sites are located on a gentle 

(7° to 10°) soil covered slope, adjacent to an arm of Happy Valley 
Reservoir. (Figure l). Cuttings up to 3 feet deep in the area show 
fragments of completely to highly weathered slate beneath organic' 
topsoil and red-brown clayey soil. 

TABLE 1 
WEATHERING PRODUCTS CLASSIFICATION 

Term 
Fresh 

Slightly 
weathered 

Moderately 
weathered 

Highly' 
weathered 

Completely 
weathered 

Abbreviation 
Fr 

SW 

MW 

HW 

CW 

Definition 
The rock shows no discoloration, 
loss of s trength, or any other 
effect, due to weathering. ! 

The rock is slightly discoloua?Qd; but not noticeably lower in 
strength than the fresh rock. 
The rock is usually discoloured 
and noticeable weakened, but 
two inch diameter cores cannot 
usually be broken up in unaided 
hands. 
The rock is usually discoloured 
and weakened to such an extent 
that two-inch diameter cords 
when dry can be broken up rea-
dily by hand, across the bidd-
ing crrock f abric. Wet strength 
usually much lower than dry 
strength. 
The rock is discoloured and 
reduced to a soil, but the ori-
ginal fabric of the rock is 
largely preserved. It is diff-
icult to recover as diamond 
drill core. i 

RESULTS OF EXPLORATION 
Hole HVOS 1 was drillsd 56.7 ft. vertically down the centre 

line of the proposed chlorination shaft. From the surface to 8.5ft. 
core recovery was about 1+0%, the material recovered being organic 
topeoitl̂ j, clay soil, and slate which is completely weathered into 
silty clay. From 8.5 to 17.5 ft. the recovery was almost 100%, in 
completely to highly weathered slate. From 17.5 ft. to the end of 
the hole 100% core was recovered in highly weathered slate. 
Bedding in this slate generally dips between 1+0° and 60°. The 
rock tends to part along bedding, and in addition is intersected 



"by two sets of clay-coated joints. Examination of surface exposures 
and orientation of the cores suggests the following to be the true 
attitudes of these structures. 

(i) Bedding strike N.5% i.e. at 15° to tunnel 
direction, dip 40° to 60° W. 

(ijL) Joints, strike IT 15° E, i.e. at 20° to tunnel 
direction, dip 60° E to vertical., 

(iii) Jointst strike N. 170° E, is roughly parallel to 
tunnel direction, dip 0° to 20° E, i.e. into the 
hill slope. 

Adjacent to the majority of the drilling "lifts'1 the 
"rock is locally crushed into plastic silty clay containing small wea' 
thered slate fragments. It is considered that this is a result of 
"plugging" in the core barrel immediately before removal from the hole. 
The drilling was carried out with extreme care, but the highly wea-
thered rock when wet apparently has little more strength than a hard 
clay, and when plugging occurred was readily broken up and moulded 
into plastic clay.. Fragments of the intact highly weathered rock can 
be broken up in the fingers and* moulded to produce similar material. 

Hole HVOS 2, drilled bb feet vertically at the Access Shaft 
site, passed through slate which was noticeably more weathered than 
that in Hole HVOS 1. The material is verging on the "completely 
weathered" state, in which the rock is reduced to a soil, but retains 
much of its initial fabric. It was much disturbed by the drilling, 
•which was carried out very carefully. 

The groundwater levels in the two holes are shown on the 
detailed logs. In Hole HVOS 2, only 80 feet from the reservoir edge, 
groundwater level was the same as reservoir level. In Hole HVOS 1, 
11+0 feet upslope from the reservoir edge, the water level was 5 feel-
higher. These results suggest that the water table rises gently away 
from the reservoir edge. Below the water table the rock mass in-
cluding joints and seams will be saturated. 

Hole HVT 7 was drilled during the design stage, close to 
the site of the Trashrock structure. The core of this hole is 
.similar to that of Hole No. 2 described above. 



CONCLUSIONS 

Three diamond drill holes in the portal and shafts area 
show slate which is highly or completely weathered, that is, 
grading from rock into very strong soil, down to invert level of the 
proposed tunnel. 

The weathered rock is intersected "by steeply dipping 
and flat lying joints, many of which are smooth and s lie kens idegl, 
and have veneers of coatings of clay. Below R.L.' s 585 to 590 the 
weathered rock mass is probably saturated. 

The core may easily be broken up and moulded into 
plastic clayey material during careful diamond drilling, and small 
pieces of core can be broken in the fingers and moulded into the 
plastic state. This type of behaviour suggests that the in-situ 
weathered rock will tend to break down rapidly to soil when sub-? 
jected to similar treatment. This could be heavy blasting, or 
traffic over the tunnel inveart, if saturated with water. 
(b) Chlorination Shaft 

It is considered that because of its relatively small : 
size and simple shape, this shaft could be adequately supported 
by timber sets and lagging, during the construction period. The 
core of Hole IiVOS 1 suggests that close lagging will prove necessary 
in at least the uppermost 20 feet, and could be necessary throughout 
the shaft, depending upon the amount of disturbance of the wea-
thered rock during excavation. 
(c) Access Shaft 

This shaft is to be about 20 feet square, and core from 
the site is noticeably weaker than that from the Chlorination Shaft 
site. It is therefore considered best to allow for steel support 
with close lagging during the construction period. 
(d) Trashrack Structure 

The results of drilling (Holes EVT 7 and HVOS l) suggest 
that this structure will be located on compact, highly to complete^ 
weathered slate. It is considered that this material is comparable 
to a very strong soil, and a safe bearing capacity of at least four 
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tons per square feet can be assumed 
(e) - — "--"ting 

The proposed cutting will be up to 1+0 f eet deep and will 
be mostly beneath reservoir level during operation of the tunnel. 
Near the surface the cutting will be in organic topsoil, red-brown 
clayey soil, and completely weathered slate. 

The weathered slate should in general become more firm 
with depth below the ground surface, grading to highly weathered 
in the lower parts of the excavation. 

Suggested cutting angles are as follow: 
0*to 5 feet, 19°, (l in 3) or flatter. 

means of a membrane of pneumatically applied mortar, and it is sugges--
i 

ted that rockfill may prove the most satisfactory means of ensuring 
permanent stability of the cuttings. 

5 to invert, 30°, (approx. 1 in 2) 
The materials do not appear suitable for protection by 

D.Ho STAPLEDON 
SENIOR GEOLOGIST 

BNG-~NE£RING AND!. SOUS GEOLOGY" 
DHS:AWK 
26/11/64 
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DEPARTMENT OF MINES. — SOUTH AUSTRALIA 

GEOLOGICAL L&G OF DRILL HOLE 
PROJECT HAPPY VALLEY OUTLET ...TUNNEL COORDINATES 
FEATURE CHLORINATION SHAFT V 
LOCATION ALONG CENTRE-LINE OF SHAFT 

HUNDRED 

SECTION ... 

NO A RLU.N.GA 
.-457 ANGLE F R O M 

Hole No. 

R:L.« 

DIRECTION 

HORIZONTAL 9 0 

FT 

Degree of Weathering 
Shown in Core 

DESCRIPTION R.L. 
Cosing 

Deoth 
and 

Size ol 
Core 

Lilt ! 

and . 
Log ^Coroj 

iroc'y. 

STRUCTURES 
Joints. Voins, Seams 

Faults, Crushed Zones 

mm 
LEVEL .LI 

WATER PRESSURE TEST 
GALLONS PER M I N U T E LOSS ? 10 

'• ' ' J - J - .J .1 ... I 

TOPSOIL ~£>arA //6/vt/s. 
NO CORE ^ I 

same svc* 
COMPLETE-E; 
NO CORE-^ 
- ^ V -

Ca/TPjOJ^/ff'! 
i 

seams- ^/n/y Aeuk/ec/, 
k; —p&/e ye//o*r-/rVH'/7 
K /o /p/rtt/s/? 6/VM7. 

//? a///p/aces //?e 
core <ra/7 £>e 
4?ro4e/7 eas/'/y jby 
| /?as?a/, across Me 
'.rocA fa/?r/c 

I 

I 

i? 

!! 
§ 

l l § 

to : 

S/r</c/i/res a/?sevrea/ 
trea/Jrer/ng'. 

. Bea/d/try e//ps 70 '/o #0. 
loo J<?/>?/s a/o/7y jbec/c///?y,& 
qq C///£> £0C/b 7C?° £ts////?yr 

/vc/T7<-<- //?e jbeatofrrtfj are 
oo spaced OOf /o 0/fee/ 

Serera/ sea/vs ye A? o o f / / 
fh/c6 of cv/v/r/e/e/y wea/fet 
-ec/nxk ana/ fine root's 
occur as show/?. 

3ec/c//ry c//ps 
<f&?/txzr//y ca/ffer/ea/ as 

[00 a/o/?y jbeab'/hy, 
^a/rc/ c///? "/o^p' <rv////7p 

/ oo acr&ss //re /?&ah///7y, are 
i S/TOOl9c/ 0 0£t//? /<? /foot 

00/y/vato/nz/ravf/g 0<?£ fee/ 
A/as/jo/ff/s /rare resteers 

ooofc/ay or cr^s^ec/ rocA, 
/navy a > r e > O / 

\s//cfe/?s/afa/. iSe/tf/s c///tr 
\ /0 "ApJ&S "racgr/?, /rr&yc/fas 
are S/Kraec/ a/ / / o £ f / . 

, o ajh/eryar/s 

$6 7 fee/ £A/D 0£ H0L£ 

Drill No 5 
Type £J.0OO 
Driller.. LSe/7S.&7 
. Commcnccd 
Completed /3&C?\ 

Fc// c/r/Mtfy 
wafer refor/7 
//?rtxy/?tx//; 
ho/e rto/ 
wafer^ /?resst/rtf> 
/es/ea/ 

fit Get'64 

EXPLANATION 

W A T E R L E V E L I0ATE 
Logged 
Date 
Drawn 
Checked 
Submitted 

D.MS. 

T.JPS. 

Vert. Sealed 
Sheet ../. of. I 
5 3340 

250—7.60 C036 

n~*— 



DEPARTMENT OF MINES — SOUTH AUSTRALIA 

GEOLOGICAL LOG OF DRILL HOLE 
PROJECT HAPPY VALLEY... O U T L E T T U N N E L CO ORDINATES 

FEATURE ACCESS SHAFT. . HUNDRED NJOAR 

LOCATION ALONG CENTRE-LINE OF. SHAFT SECTION 4 5 7 ANGLE FROM 

Hole No. 

r.L.600 ^ 
DIRECTION 

HORIZONTAL 9 0 
ROCK TYPE , 

Deqree of Weathering ' 
Shown in Core I 

DESCRIPTION and 1 , •*"<> Size of • L°0 -Cora-Core • Ir«» 
STRUCTURES 

Joints. Veins, Seams 
Faults Crushed Zones 

I t 
W A T K 

LEVEL 

JL L 

WATER PRESSURE TEST 
GALLONS PER M I N U T E LOSS 

5 ip 

Ofipcrsp/c fcpst?// cfcrfisy 
S/AFE HW-CW 

N O C O R E 

HW-CWZ: 
N O CORE 

HIGH TO 
COMPLETE 

NO CORE — 
HW-CW : 

NO C O R E = 

? U - I :z 
ym 70-

-ann-
uo 

! 
F T 

7~/?//?/y jbeatfteat 
pcrte ye//?/*- Jrs&MV 
fo /e//7/r/s/? 
//? a// p/aces 

fa 
\&sz>/l;e/7 £</ /rcr/rc/, 
| <7f/z>ss Ate star* 

fa/wr/ty 
Afe cere's 
/ / f f o s/7?a// 

| /rery/vf/r/s a/x/ 
f/ay 

1 !z 
/ / / eo\ 

W 
I!1' 
I I i 
* 1 i ^ ^ I 

^ I 

S V 

I -> 
5 8 Q 2 0 — 

7 7 F 

570 30-

5 6 0 J 4 0 

555 

11 Go 

l O O 

Joo 
too. 

/oo! 
100 

/ i 
\ hf\ 

H I 1 
/ / 

-Hi 

' /\oo 
/// 
/ / 

AO 
severa/ co/^/e/e/y 

c/aryey 
txvt/r, szvsf/y e?//?/?//?y 
A? 

IOO 

tl00 
/ I O O 

Bea/ef/ny af/ps GO'A? ° 
Jo/W/s a/o/y Jreutf/hg/, a/raf 
a///? £0'/e> ar<?svss 

arsa/af/jr /& "/<?<?<(% 
a/v s / * a e e t / / h ? / ? ? 
0/ A? O f f / A/a/7y ye/>?/s 
arv /e&A'f/r&c/ tps-sAdire/r-
s / c / e t / a f o r e 
or S&7/77S <?/" an/sSr&a'szxrAr. 
$0/7?e forv 6/av/c/Txr/tyanest 

too 

- Gcarfe asp,vk e//> A? (?<?£/? 

s&aw 0 A? 0 //V /MX. 

/v// a<ry////7y 

//rs&t/y/rat/A; 
W 
/?si?sst/s*e' 

&V0 0f//0/_£ 

3 . 

Drill No 5 
Type £ /0O0 
Driller i/e#S0/7. 
Commenced & ^ 
Completed 

EXPLANATION 
WATER LEVEL 

CW Cavp/trife/y 

! 
I DATE 

Logged 
Date 
Drawn 
Cheeked 

" ! Vert. Scale/..' 

S394I 
i Submitted ... 250—7.60 S036 
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