
r'" "" ... , -, '. 

ON THE CONDITIONS AFFECTING 

DIIll CONSTRUC'fION AND ".uBR STORAGlIi .u 
• . 'I ' 

THlIi GLDORCHY RlIiSERVOIR SITlIiS. .-.-.-
---------.. ---

GEmm.A!. GlIlOLOGICALSTRUC'l'!1l!E OJ' TR! AREA. 
. . ... ...,.,.~:~~~ .. '.: 1":' ':~1 "" . " , ",, ~ ~"fM 

.' . : :;.{,~~ 

'!'he area whioh 'inCludes the preeent reservoir 
site and ita proposed enlargement, together wit.h ,the proposed 
site of the upper reservoir is geologioally ei~le in 
structure. It ooneiste ot a seriee 'ot Permo-Carboniferous 
mudetones, ehal'es and lilllestonee intruded 'in places by 
diabase &nd interseoted by taults having a general north­
south trend. ' 
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GlIlOLOGICAL CONDITI~NB At lRBSENt ~ERVOIR. 

The site ot thiB reservoir oonaiate of F"rmo­
CarDoniferous inter~"dsd III1oldstolles and shales. ,Diabase 
occurs near the illtake ot the supply pipe line in the creek 
above the reeervoir, but dO" not outorop on the site itself. 
The mUdstones and shalee have a dip of 70 at right angles 
to the length ot the dam and is direoted upstream. Although 
theretore,sliding surtace. "y develop on the mudstones 
consequent on water storage., there 18 no danger ot elipping 
from this caus. a. ths 70 slope upstream will ensure 
Bufficient supp~t tor the dam structure. 

• • 
Raising ot the pr~sent dam may therefore be 

proaeeded with/with PBftect contidenoe. I 

GlIlOLOGICA; CONDITIONS AT THlIi UPPlIiR JYS!ERVOIR 81'1'1<:. 

The proposed site tor the upper reeervoir 
consists wholly ot Perao-Carboniferous interbedded mUdstones 
and shale.. 'fhe mudstollee are moderately compacted, but 
the shales are more or less tissUe argillaoeous beds of a 
very soft and orumbly oharacter. The mudstone beds are 

,'from one to two teet ,thiok arid the eh&ly~beds of about the 
same thioknlllls. 

Suoh a rook eeriee ill a very unllate foundation 
for a concrete dam OWiRg to ' the fact that the wate~ stored 
behind such a dam will ultimately oOllvert the argillaceous 
ehuly bede into material 'ot the ooneilltency ot soSt clay 
and local collapse and slipping are very likely to take 
place. It would ther.etore be unsate to erect a concrete 
dam unless v,ery el&~orate' preoautions and sateguards were 
adopted. 

t; .' 
When, however, the question ot erecting earth 

or masonry dame ill conllidered , a detinite conolusion 1s 
v ery diffioult from the data available. The strike and 
dip of the strata at the dam d te oannot at present be 
exactly ascertained. In the general vioinity ot the 
reservoir site the ~. seam to be practioally horizontal 
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wiith however a slight variation of about 2° to 50 from the 
horizontal directed either upstream or downstrean., but 
generally the latter. This matter of the amount and 
direotion of the dip is the all 'important factor to be 
taken into consideration in view of the other conditions 
existing. 

If the beds at the dam site are horizontal an 
earthen or masonry dam is feasible provided that in its 
deoign, the oal1lulation for the width of the baBe is 
founded on the figure of 0'3 ae the coeffioip.nt of 
friction. This figure is the result of the fact that 
owing to the penetration of the mudstone and shaly beds 
by the storsd water the latter will ultimately,in places 
at least} assume the oharacter of soft olay. 

If the beds dip upstream the oonditions will 
be quite suitable for earthen or masonry dam construction 
of proper design, allowance being made in th~ CRSP of a 
very low dip for a low coeffioientof friotion. 

If the beds dip downstream it is doubtful 
whether earthen or masonry dams will be possible. This, 
however, is dependent on the amount of such dip. , 

I would therefore.advise the einking of at 
least three holee at the dam site - one on each slope of 
the valley towards the top of the dam,and one in the creek 
bed. Each hole should be about four or five feet wide 
(working width) in the direction of the length of the 
dam, but should be from fifteen to twenty feet in length, 
i. e. in a direotion parallel to the stream. They should 
be sunk to bed-rock, and ·then continued for a depth of 
from five to eight feet according to the strata penetrated. 
In this way the dip of the beds parallel to the stream can 
be measured. 

In view of the local variation in the thickness 
of the various beds of mUdstones and shales, 'it would be 
a very diffioult matter to obtain this inforJlJation as to 
the dip from boring. Although morecostly,the sinking of 
the holes _ould in this case be more efficient. 

There is no danger of a fault plane occurring 
on the dam site, so there is no·need for worry on that 
Bcore. 

The water-holting capaoity of the site would 
be satisfactory. 
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