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PROPOSED HOUSTNG STTE
SUTHERLAND ROAD, DORNOCH

STTE TNVESTIGATION

INTRODTICTION

On the 17 February 'l 987, Suther'l and Di stri ct Counci'l i nvi ted

Scott ltlJ I son Ki rkpatr{ ck & Partners ( Scot I and ) to carry out a

s'l te j nvestl gatJ on at a si te adJacent to the Cathedra'l Ha'l 1

on Sutherland Road, Dornoch and to l-eport on the type of

f oundat_J ons that woul cl be requi red f or a

deve'l oDment.

proposed housi ng

The proposect devel opment i s that shown on the Di stri ct

counci 'l I s DrawJ ngs Ncs. H948, HBO4 and H863 f or s j ng] e

Store:./, tJ mber f ramed, two and three apartment, gemi detached

houses, a'l ons, wi th the access roads.

STTF TNVESTTGATTON

Si x tri al pJ ts were excavated by means of a JCB on

ThursdaySMarchlsBT.A]ayoutofthepltsisgl.rownin

Figure 'l . f t was the intention that a]'l pits be excavated

to a depth of 3. OO metres bel ow exi sti ng ground l eve] ' but

prob'l ems were encoLtntered wi th stabi'l I ty and some had to be

termi nated sooner.

A description of the materials found in each of the pits is

given in the TrJal Pit Records, FJElures 2,3 and 4'

a-.

Standpipes were inserted in TrJa] Pits 3 and 5'
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Two representati ve samp] es, one f rom Pi t I and one f rom Pi t

4, were taken to the HJghiand Testing Services Ltd 'laboratorv

to determi ne thei r parti c] e sl ze di strl buti on '

The resu]ts of the tests are shown Jn Figures 5' 6' 7 and 8'

GROUND CONDTTTONS

The site is genera'lly 'l\r'in9 in a shal'low ho]'low wJth grounC

levels 'tyino between 6.oo metres and a.oo metres at the edge

of a raJsed beach area. The area Js over'lain by a]aver of

organlc topsoJl. varying Jn thlckness between o'75 metres and

'l .4C metres, averagJng Just less than 'l 'oo metres'

Be]ow the organic topsoll, in the area adJacent to suther'land

Road. 'l l es a l ayer of 'l oose to medi um dense f i ne sand of

varyingthicknessbetweeno.Tometregandl..|ometres.This

'l ayer thl ns out and does not appear i n the pJ ts at the north

of the si te.

Be] ow the I ayers of organi c topgoi'l and f I ne sand 'l i e 'l ayers

of coarser ye] 'l owJ sh and brown sand '

waterwasencounteredinthe4]ower.lylngpJts.Stdepthsof

between l.O and 2.O metres which impaired theJr stabilitv'

Water 'l eve'l I i n the standp'i pes record an average depth of

0.20 and 'l .eo.rnetres for pits 3 and 5 respective]y'
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4. CONCLUSTONS

From the vJsual examlnatlon of the under'tyin9 'layers of sancl

and f rom the 'l aboratory c] assi f i cati on, we are of the opi ni on

that the area, onc:e the organic topsoi'l hact been removed and

rep'l aced, woul d be capab] e of supporti n9 the proposed housi ng

deve'lcpment and according'ly have drawn up recommendations for

ensuri ng that thi s i s achi eved.

FOUNDATTON RECOMMENDATTONS

We woul d recommend that the fol I owi ng be carri ed out i n

order that safe and adequate foundations are provided forz

q

a) Hous J no

(i ) Excavate and comp]etely remove the layer of

topsoi] and expose the layer of f ine gand'

shoul ct be carrl ed out c)ver an area assumj n9

dispersa.|ofloadfromthefoundationsdown

1" i ne sand 'l ayer .

(ii )

ors,an 1 c

ThJ s

a 45o

to the

The area to be made up to appropri ate correct

'l eve'l s by i mporti ng slranu] ar f i 'l 'l materi al and

compact{ngirlnp]aceontopofthegand]ayers.

A s,eotexti'l e separator shoul d be p] aced over the

f i ne sand pri or to f i 'l 'l i n9, i n order to assi st

compacti on. A sui tab'l e speci f i cati on i s g'l ven

bel ow:



Imported f i 11 materia'l sha]'l consist of crushed or

uncrushed grave] , stone, rockf i l'l , crushed concrete

or s'lag or natura'l sand, or a combination of these.

rt sha] 'l be wel 'l graded wl th a maxi mum parti c] e

size of ]OO rnm and not more than IOX pa'ssingl the 75

mi cron sJ eve. It sha'l 'l be compacted i n accordance

wJ th Tabl e 6,/2 of the Department of TransPort r g

Specification for Roacl and Bridge works. save that

the first 'l ayer may be 4OO mm thick'

The geotexti'l e

approved 'l aJ d

i nstructi ons.

sha'l 1 be ?rLotrak 1e,/'1 5't or sJ mi 1 ar

'l n accordance wJ th the manuf acturer r s

(iii) A raft foundat{on as shown in Figures e' 1O ancl

shou]d then be provided for the houses'

Access Roads and Car Parks

(i ) The areas be] ow the access roads and car parks

shou] d be cl eared of any 'l arsle vegetatJ on and a

eleotextJ I e separator pl acect d-l rect'l y onto the

exl stl nsl surface ' provi ded the mi nJ mum 45O

mi 'l 1 i metre road pavement construct i on can be

achi eved.

The area shou] d then be made up to the appropri ate

correct 'l eve'l g by i mporti ng granuJ ar f i 'l 'l materi a'l

and compactJng it in place on top of the sleotextile

separator.

'l 'l

b)

(i i )



I

-5-

The speci fi cati on

for the area under

shou'l d be i dentl cal

the houses.

to that used

c)

Thewidthofareatobetreatedshou.lclbe

determi ned assumi n9 a 454 dJ spersa'l of 'l oad f rom

the road pavement through the inf 1'l'l materia] '

Landscape Areas

ground. ToPsoi 'l to a

shou'l d then be Provi ded .

It may, however. be more approprJate to

si mi 'l arl y, based on the speci f i cati on

f or the f ol'l owi ngl reasons:

(r ) control of f i'l 'l i ns operati ons

mon i tor.

(2) A] terati ons

accomP'l i shed .

mi nimum dePth

shou'l ct be

sui tabl e

existing

of 'l OO mm

treat the who'l e si te

for the housing areas'

wou'l d be much easi er to

r) Areas outwJ th the houses and access roads

made up to the correct I eve'l s usi ng

fillinE, materJa] laid direct'lv onto the

The above sPec'i f i cat'i ons wou'l d provi de adequate f oundati ons

f or the { ndi vi dua'l Parts, but some d'i f f erenti a1 settl ement of

the access roads and c.ar parks may be expected' due to

compressi on of the topsoJ'l ' Thi s can be mi ti gated bY

f J'l'l i ng earl y and de] ayl n9 f i nal gurf aci ng to the end of the

Job anct provi di ng stronsl drai nage f a] 1s '

to I ayout i n the f uture coul d easi 'l Y be
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( 3 ) Di f f erentJ a'l sett'l ements wou'l d be mi n i mi sed .

who'l e area rnay turn out to be

for doi ng separate parts.

woul d have to be removed and

wou'ld be much simp]er and may

gi ven to carryi ng out

separate contract i n

ThJ s cou'l d then be

short term contract,

(4, The cost of treating the

competi ti ve wi th that

A1 thoug,h more materi al

rep'l aced. the operati on

resu] t in a cheaper cost

Further consi deratJ on shoul cl a'l so be

the work of remove.'l and inf i'l'l ing as a

advance of any bui 'l di ng work.

accomp] jshed as either a 'long term or

depend i ng on f i nances aval I ab] e.



F16URE 1LAYOUT OF 'TRIAL PITS

;iirliI

iiiii'iil

ju

t?.
: - :.1.,
t?fffiliiilfiriilil

n
:{

I

iffii,iiiliiiiifiiii
f;nH;

I
!r'ri;t5kn

- x!t Frb ;;.! !fr Ei
I *b
a y'o

ns , lE

' il tjliEi !Fr![rii
[ ]:;1;;;;:rlt
f5 6i.. tE.

i:
4<i

u6
t.
l!
t!
lr_t
8f
!ts!

[ri
{EEpIr
6rEI rEr

I i;i
$ Etl
,, Flo
3 I i!
u ll(15 !t!

d\&

r;
I

h

t
,l

T

;;
3
t.

{esi
t{u:J ri

lr

fl

lfii:
;r i:;
itrii
6iifE

-t
e,

ivr
ill!

isihiftsiim

I! li,r r I

ift$fiHiEi,[ir
i,l
I

I:
sTE E

ii,ElE

;[lq fd,J{
I

.t
FI
t-f l

lEll
istl
l.:'_ |

a't
:l
i
-t
-l
.:

I
lt

,I

e
i.;'
51li.
L;'
E.:
:,i

/

I

lffii
{ lili

, ,'lE 
ii*l;

/://
/',' ,/:

L



Mothod ol cxcrvrlion .TCR trr-o qrrq f nr ocallon ()rto commoncsd

s /t /sz
Rscord of

TRIAL PIT 1oimensions or trial pit lml I .0 X I . O lGround tevet (n O Dl 6:10
Samples and In srlu lest Waler deptl

(ml
Dat6 and
dopth {ml Description of strata O D level

lmODl
Le9
en(Deoth lml Tvpe

Loose black topsoil overlying
150 n.n loose white fine sand

5.5:
(

Verl'wet and foul smelling fibrous
organic soil

a.9c

w
\!r

\U

r--A-
rd--smqPt Loose saturated blue/grey fine

sand with occasional Iarse round
c obbl, e s 4. 0c

tl t.
,o.

alt-oo7n.
End of Tria1 Pit

Remarl6: pi t had tro
and soil in

be abandoned at z.jo
base was completely

as side kept falling in
saturated.

Method of excavation JCB
Dimensions of trial pit (-) 2 . 0

Excavator
x 1.0

Locatron

@
Dale commenced

- l; la->/)/6/
Record of
TRIAL PIT e

Samoles and in situ tasts Walar depth
{m)

Date and
depth {m) Oescriotion of strata

O D ievel
(mOO) endOeplh {m) Type

Loose black tonsoil

5.49 Yo.7 5

Loose saturated vellorvish coarse
sand a.9q1._, J_g_

Loose saturated btue/grey fine
sand with oecasional Iarge round
cobbles

J.842, i,q

Loose saturated brown coarse sand j. z+J.OO

End of Trial Pit

Romarks:
Side of pit kept falling in.
Water entering around the 5.ZO m leveI.

For

TRIAL PIT RECORDS
Scale 1 : 50

explanation of symbols and abbreviations see Key Sheet

.ab Ref No

87 504

Proposed Ilousing Site
Sutherland Road. Dornoch

2

-rg



Ground level {n O D} O .
t!,r"th"d 

"t 
*.-rarion JCB Excavator

Di,nensions ol rrial pir (ml 2 .0 X I . 0
Descriotion of strata

O D lavel
lmOOland in Situ lesls

00 run loose black topsoil overlying
0O nm loose white fine sand over-
ying fibrous black organic soil

edium dense wet blue /gr.Y fine
and with occasional medium cobbles

edium dense saturated brown
dium/coarse sand

End of Tria1 Pit

n"--k'-l. I{oG had to be abandoned at 1.57 n as sides kePt falling
.47 m level2. Water started entering around the \

3. Stand PiPe installed.
M€thod of oxcavatton

Grouna level {m O Ot b . 2Dimensions of lrisl Pit (ml

Descriotion of slrata
O D level
(mOD)and in silu lests

Loose black toPsoil

_1. 00

r. zo

_2-,69_

Medium dense rvet white fine sand
(becoming saturated towards
bottom)

Medlum dense saturated brorrm
ned.ir:m/coarse sand

End. of Trial Pit

Pit had to be
kept falling

at 3.64 m level as sides

Lab 8ef No

87 504rnmigl RErcoRDs
For explanation of symbols and abbteuiati

Proposed llousing Site
Sutherland Roacl, Dornoch

see Key Sheet



i /3 /87Ground level {m O D)
r't"rtroo 

"r "rcr"arion 
JCB EXCaftatOf

Dimensions ot rrial pit (ml 2. O X I . O
Oescriotion of stralaSamples rnd in situ tests

Loose black topsoil

Loose to medium dense
fine/medium sand with
larse round cobbles

dry yellowish
oc cas i onal

Medium dense
medium/coarse

dry yellowish
sand

End of Trial Pit

I. Sides of Pit stood uP rvell
2. Stand pipe inserted.

and remaj-ned dry.

Record ot

TRIAL PIT
Date commenceo

5/J/s7Method ot excavation JQB EXCafrat Of
Ground level (m O O)Drmensions of trial pil lm) 2 .

O O level
(mOD)Descriplion of slrataDate and

depth (m)
Samoles and in situ lests

Loose black toPsoil

n a<

l--q9-

o

.o
o.

Loose dry yellowish fine/ntediun
santl with occasional Iarge round
cobt)1es

Mediun rlense dry yellowish coarse
sand/fine gravel

End of Trial Pit

Sides of pit remained reasonabl;' intact and dry'

Lab Ref No

87504TRIAL PIT RECORDS
Scale 1 : 50

explanation of symbols and gbbre"iations see K

Proposed Housing Site
Sutherland Road, Dor:noch
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Figure 5

HIGHIAIID TESTII{G SEBVICE$ [TD.
(lnverness

42a SEAFIELD FIOAD
LONGMAN INDUSTRIAL ESTATE
INVERNESS
Telephone (0463) 225844

cLrENr. . F.c.o.t!r. .w.ilfp.q,. .{1.r.\gg!.".t95. ],.t9. . .
coNrzucr. Itqq:ipg .Qg!,.e.ntq r . P.qrt'9s.4

LOCATION

DATE REcErvlD. . .5...q.97. .

MATERIALS TESTING ENGINEERS
AND CONSULTING TECHNOLOGISTS

^&CGBEGATE GNADING ANA.T,YS TS SAMPI,E U0..4
sAMPLE nrr.93.3.1

Sand (grey)
MATERIAI.

SIPPIIEB.

SOURCE.

3.S. APPLICASLE

B.S.
Sie vc
Size

Cumulativc Pcrccntagcs Passinl

Metric Spcc.

75mm

63mm

50 mn

37.5 mm

28 mm

20 mm

14 mm

l0 mm

6.1 mm

5mm

3.35 mm

2.36 mm

l.l8 mm

600 ,/Jm 100.0
425 99.6
1nn 97.8
)t1 90.3
r50 66. 8
15 13.8
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Figure 7

HIGHMilD TESTII{G SERVICE$ [TD.
(lnverness

42a SEAFIELD ROAD
LONGMAN INDUSTRIAL ESTATE
INVERNESS
Telephone (0463) 225844

."rrriNm Scott, Wllson, Kirkpatrick Ltd
vg4l3rr a a a a a a a l a a a a a a a a a-a a a a a o a a a a a a a a a a a a a a a a a a

nnNrnpanrn Housing Scheme, Dornoch
aoaaaaaa.a .a.oa.aaaaaaaaaaaaaaaara

LoCATIoN .....
5. 3. 87DATE RECEIVED..."..

MATERIALS TESTING EN GIN EERS
AND CONSULTING TECHNOLOGISTS

^O,GCSEGAtrE CRADING ANAIYS$ SAMPLE NO...P.
<o?1

sAl'PLE n_m'.. :.-.1 .

rr^,rrE"DT^r Sand (brovn )l'4r$ru.

qITDDT TEIP

SOURCE.

3.S. APPIICASI,E.

B.S.
Sicvc

Cumulativc Pcrcentagcs PassinS

Mctric Spcc.

?5mm

63mm

50 mn

3?.5 mm

28 mm

20 mm 100.0
14 mm 97.8

.10 mm 96.2
6.1 mm 93."1
5mm 93. 5
3.15 mm 92.9
2.35 mm 92.3
l.l8 mm 90.6
600 lm 77.9
425 60.8
300 36. 4
?12 13. 6
r50 4.3
75 0.8
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SCOTT WILSOil KIRKPATRICK & PARTIIERS
Chartered Engineers
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PROPOSED

SUTHERLAND
HOUSIN6 SCHEME

ROAD DORNOCH.

SKETCH
No

87504

Steet No

FIGURE 10
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SCOTT }YILSO}I KIRKPATRICK & PARTIIERS
Chartered Engineers

SKETCH Job No

87504

30

tfi
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0ate

MAR' 8?

rob PR0POSED H0USING SCHEME

SUTHERLAND ROAD DORNOCH.

f- 
Running edge of conciqer,ny.

I

I

DBM Weoring Course (Ctouse 908 I

DBM Base Course ( Ctouse 903 )

Dry - Bourd Mocodom (Clouse 809 )

280 Sub-Bose Tye?(Ctouse S4)

Subgmde of gronulor fill moteriol

ACCESS ROAD PAVEMENT

RECOMMENDED CONSTRUCTION

NOTES

1. Alt moteriots, toying ond mnpoction to be in occordorre with tie DOT " Specificotion

for fuod ond Bridge Works ."

2. DBM Weoring Course to hove 10mm oggregote.
O BM Bose Course io l'nt/E 20 mm oggregote.

Sheet No

FIGURE 12
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