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* DESIGN STAGE'

Section 4470, ﬁnndred Mncclesfield

Client - Blectricty Trust of South Australia '

. . The Blectricity Trust of South kustralia is to construct a sub-
'“:station at Mt. Barker. The single storcy building of nbout 39 squares will
”be of modular olock construction.‘ Tho site was explored by 2 test pits 7
- and 8 ft. deep. | S o | | _ |
' The ground surface at tho site is gontly sloping (at about 3
| (Fig. 1). Thc ground surface if £ormed of an.orgenic sandy silt. The
“test pits showed this topsoil to bc about 0.7 ft thick overlying red-
bropn clay.soil»of high plasticity, developed over ‘weathered sandstone and
,'i schist oedrock. Rock is 2.6 £t. below tho ground surface in Pit 1 end 1.7 ft.
ﬁin'Pit 2. The uppor l ft. of rock is cxtremely woathered to a clay soil of
" low plasticity. sandy in parts. ‘ A" . ' o
The clay soil horizon developod over bodrock in Pit 2 is reason-
ably: strong but the similar -horizon in Pit A.is much weaker. In both pits
lit appears to ‘be.of the eXpansive typo, that is, sdbjoct to scasonal
swolling and shrinking movemcnts of £hirly sQVeremagnitude. _
| Several alternative £ooting types, which have proved suitable

for domestic homes under similar conditions are’ described
'~ INTRO “"nuc"t'mN" C

The Electricity Trust onSOuth Australia is to,construct a sub-



o statlon ae Mt{ Barker, onlthe Mf.»Barket to Eehnnga Read. The single
storey svitchhouse building of ebout 39 squares uill be of moﬂular block
;;conetruction.
The site wes explored by 2 test pits 7 and 8 ft. deep (Fig. 1).
The pits were logged on lOth June, 1969 and the results discussed with
hllmessrs. Jeanes and Perkin, ETSA on 13th June, 1969. o .
Logs of the pits are shown on Figures 2 and 3 and are summnrised

in section on Figure 1.,
" SITB GEOLOGY ' .i

N The site is located on’ the~gent1y sloping (about 3° ) side of a
ridge 1n the Mt,. Lofty Ranges. The ground surface is well gtassed and °
.fbrned by a black (organic] saedy silt. :‘ ‘ | ‘

_ | The pits showed this topsoil éo be about 0.7 f£t, thick over-
.lying 8 red—brown clay seil of ‘high plesticity, developed over weathered
.aendstone and schist bedrock. Rock is 2.6 ft. below the ground surfhee in
Pit 1 end 1. 7 fe. below in Plt. 2_ The upper 1 tt. of rock is extremely
weathered to a elay soil of lou plastieity. snndy in perts. ‘ |
The clay soil horizon develeped over bedrock in Pit 2 is drier
A than its plastic linit anﬂ reasonebly strong, with Soiltest Penetrometer
reedlngs of 3 to greeeer than 4,5:(the linit of ehe insﬁgﬁient).:'ﬂewever
~ the sinilar horizon in'Ptt:é;is'wettér‘then its piasticilimit and much n
. weaker, with penet:oneter readings of 2. This would suggest that the
moisture content. and hence the strength of the clay, is variable over
the site. R 5:,75. ':fl;"fﬁ‘ S s I _;ﬁ
'This_cIeYZhoiigen ie;glsbﬂbf'tﬁe’eXpaneiye_typeg.end woulq be
subject to}seellieg and ehiineage”moveeééts elfﬁiehanges 1h moisture content.
The Vertieil component of theee‘ﬁevements; tranSiaied’tO'tﬁe'Surfhce,=reeults
.in uplift fbrces sufficient to eause fhilure in fbundations of inadequate .
strength. . .A 'j | _ ' o  . .
The.bedfoék beleﬁ'ehe;eitremeii heethered zene; is a wesk to Very
weak reck CTable 1). and- its benring capacity would be moderetely high,

with no tendency for eettlement beneath fbundations £br normal slngle

storey dnmestic type buildings.
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4 , Ne groundwater was encountered in the pits which are 7 to 8 ft.‘
" deep, and this 1ndicates that no groundwater inflews should be encountered
during excnvetions at the site. Hewever it appears thet the soile near the
ground surface becomes seturated duting "wet" periods and flow could ocour

from the topsoil exposed in any betters, duting thd winter months,
SUGGESTED FOOTING TYPES

If 1t ie decided to- seat the foundationswmﬂun tho clny soil
horizon below the topsoil, that s, at or just below Fbundation Depth No.1

| (Pig. 1), then it would be necessary to design a fbundatien which
:Sp) imposed 8 loading on thersoil of less than 2 tons/sq. ft.,
: (b) ‘Had adequate sttength to withstand differential graund movements of up

to] & ineh due to expensien and contraction of the clay. |

| It would also be aﬁvlsable to incorporate an "imperneable curtain”
beneath the fbotings around the perimeter of the building to ninimize
changes in meisture content beneath the building. This curtain should extend
-to at least lft. into the underlying ‘bedrock. ‘ .

; The fellewing foundation types weuld probably ‘be satisfhetory for

_ denestic type buildings constructed en this type of- soil.

(l) Grillage Raft _ |
| ‘ This 1nwolves ’ cencrete raft floor made 1ntegre1 with a concrete
_ curtain beneeth externnl and internal walls.ﬂ Patent for this design
- is held by Fargher, Hbsking and ﬂborn. Censulting Engineera who can supply'
- full constructien detaile. R ' -

(2) W. and G No. 2

“This involves the uee of a conerete and polythene curtain beneah
all external fbetings. The curtaiu ie capped at or near the surfice by
a standard strip ibeting. which at this site could have the fbllowing

dimensions.

-»External_nils: Depth 15 inches, nidth 18 1nches, Reinfbrcement 6 x % inch

diameter or 5/8 inch square twist rods: (3 top, 5 bottom)

!ntemal Walls: Depth 15 inches, m'd‘th 11 inches, relnforcement 4 x 3% inch



dianeter or 3/8 inch square twist rods (2 top, 2 bottom)
. Fnll éonstmction details can be had from the Contractors .
‘_‘~Wilkinson and Qlacci@;' o L ' ST

Footmgs will require stepping top and bottom to’ accomodate

. }the slope. Steps should not exceed 2 courses (7 inches) 1n height and

_1 course (335 inches) is preferred ) o .
| 1f it is decided to exeavate the site to fom a level plntfom
- .then the following footing type eould be used. | . .A
‘--.. eeo Standard beam type footings seated at all pomts onto bedrock
' below the npper zone of extremely weathered mterial with soil
' properties. This is 3.7 ft. belew the ground surface in Pit 1
and 2. 5 ft belew the ground surface in Pit 2. (Potmdation Depth
No. 2 Figure 1) Beams of the following dimensmns should provo
satisfactory at this site. ' |

Ezteml Walls: Depth 18 inches, Awidth 14 inches, reinforcement 6 x ¥" or

3/8“ squar.e twist mds (5 top, 3 bottom).

. 'Internal !#alls. Depth 18 inches, nidth 11 inches, reinforcenent 4 xk inch
A ‘ diameter or 3/8 inch square twist rods (2 toip, 2 bottom)
If cut and fill metlmds are used then in the areas of deeper
£i11 it would be necessary to support the beams on tmder-reamed piers
foxmded below the zone of extremely weathered bedrock

s 'GtﬁesAibéﬁcomnEﬂnAriensHj;f
" All surplus snrface \;eter, downhill drainage, roof runoff etc.
should. be carried well away from the footings in properly constructed
.drains of adequate capacity. , Lawns and gardens shenld be kept vell clear
of the foundation area to prevent damge resulting from overwatering.
' A uide concrete, or heavy asphalt paving completely surrolmding
| uhe-saiiding will minimize soil meisture variations beneath the foetinas.
1€ a concrete paving is used it should be bonded to the footings

f by means. of a bitunastic compound. T
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