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2.0 INTRODUCTION

2.1 Background to Report

This report was requested by Mr. W. Duff (Property Services Department), the report was written by
Mr. D. Davidson (Roads Department).

This report is the third report written by this department since the formation of Angus Council Unitary
Authority.

The first report was written by C Strachan (17/03/98) and requested by I Lingard (Property Services
Department). This report dealt specifically with the “North Elevation Wall” (Wall 2 Drg. No.
AC520/818/001).

The second report was requested by E Mann (Property Services Department) and written by D
Davidson (14/10/97) and reported upon the condition of various sections of the building outlined by
the building users and maintenance inspectors as requiring investigation.

This third report augments the two previous reports, and will cover the following points

To determine as far as possible any previous structural maintenance to the structure.
Te report upon the present condition of the areas of the building highlighted as suffering from
distress.

e To draw conclusions from the above.
To recommend remedial works, and monitoring if required for the above areas.

* To recommend further investigations to determine further areas under distress which may require
attention.
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3.0 STRUCTURAL MAINTENANCE SUMMARY

3.1 Dates and Events

22/07/77 | Copy of Letter | Refers to outstanding defects still to be attended to. Completion date ADC C/W
from GRM may have been 11/02/77. Archive Files -
Kennedy General up to
(contact unclear | Defective Door Closures 1991.
-ref JR/ES) to
WH Brown Copy of correspondence not in file.
Construction
Ltd. Dundee Was this a result of poor workmanship or due to differential settlement ?
Staff House
References made to cracked areas of roughcast - was this a result of poor
workmanship or due to settlement?.
23/03/84 | Copy of Letter | 4 no. A4 sheets of crack positions - all to be grouted - some referenceto | ADC C/W
from GRM columns being built out of plumb. Archive Files
Kennedy Crack
{Edinburgh) to } “It cannot be guaranteed that further cracking will not take place but we | Monitoring
GRM Kennedy | would expect this if any to be to a lesser degree” 1984/85 - Corrs.
{Aberdeen).
Enclosed report
03/04/84 | Letter from Enclosing detailed report and drawings (drawings not found in ADC ADC C/W
GRM Kennedy | C/W Archive Files). Archive Files
& Partners Crack
(Aberdeen) to “...Jt is the Engineer's opinion that the cracks are essentially ‘cosmetic’ | Monitoring
ADC problems due to differential settlement, and are not a cause for any 1984/85 - Corrs.
Department of | concern over the structural stability of any part of the centre”
Technical
Services.
24/05/84 | Letter from “Metal Pin” tell tales to be installed in disco area, sports hall store, drama | ADC C/W
GRM Kennedy |{ hall store. Archive Files
& Partners, Crack
Engineer to Monitoring
ADC ADC fitting tell tales in-house. 1984/85 - Corrs.
Department of
Technical
Services
24/05/84 | Copy of letter Mote tell tales to be fitted ADC C/W
to J. Wilson Asking for detailed information on the strengthening of the column in Archive Files
(Edinburgh) the boat store. Crack
from GRM Monitoring
Kennedy & Why was this strengthening required ? 1984/85 - Corrs.
Partners
Aberdeen
Office.
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07/06/84

Letter from J .
Wilson (GRM
Kennedy &
Partners,
Engineer) to
ADC

“the structural stability of the column within the 'boatstore’ at the rear
of the Centre is entirely sound”

Why was the strength of this column in question ?

ADC C/W
Archive Files
Crack
Monitoring
1984/85 - Comrs.

Department of
Technical
Services
10/06/84 | Crack Report on Crack Monitoring 10/06/84 - 22/05/85 ADC C/W
Monitoring Archive Files
Begins ADC meeting with GRM Kennedy to discuss cracking and install gauges | Crack
to cracked structural walls and floorslab. Gauges to be monitored weekly | Monitoring
for 3-4 month period. GRM Kennedy to then advise on necessary 1984/85 - Notes
repairs. / Results
Note, no mention was made of this by GRM Kennedy representatives
during the meeting with AC staff in January 1998
18/06/84 | Note from 100 | Crack in floor to Coffee Bar “across slab™ adjoining sports hall window | ADC C/W
“of a fairly recent nature” - gauge(s) installed. Archive Files
Crack
Monitoring
1984/85 - Notes
/ Results
26/06/84 | Copy of letter | Crack movements described as minor - slab cracks described as ADC C/W
from J. Wilson | “consistent with ground movement” - grout repairs to cracks Archive Files
(Edinburgh) to | recommended. Crack
R Parker Monitoring
{Aberdeen) 1984/85 - Corrs.
(both GRM
Kennedy &
Partners)
29/06/84 | Letter from J. | Detailing resin treatments for the crack infilling, confirming no such ADCC/W
Wilson (GRM | work is to be undertaken until “all are satisfied that movement is no Archive Files
Kennedy & longer occurring” Crack
Partners, Monitoring
Engineer) to 1984/85 - Corrs.
Mr Guthrie
(ADC
Department of
Technical
Services)
09/07/84 | Note from 100 | “Slight movement” noted to crack “across slab” adjoining sports hall ADCC/W
window. Archive Files
Crack
Monitoring
1984/85 - Notes
/ Results
16/07/84 | Note from 100 | Crack monitoring confirms that cracks in “certain areas” open and close | ADC C/W

periodically - dependant upon weather conditions.

Archive Files
Crack
Monitoring
1984/85 - Notes
/ Results
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30/07/84

Note from 100

Coffee bar crack and cracks in sports hall store closing.

ADCC/W
Archive Files
Crack
Monitoring
1984/85 - Notes
/ Results

3/9/84

Note from 100

“Movement™ to all cracks after weekend of wet weather.

ADCC/W
Archive Files
Crack
Monitoring
1984/85 - Notes
/ Results

11/09/84

Note from 100

Meeting with Mr. J. Wilson of GRM Kennedys - weather conditions to
be noted between readings.

ADCC/W
Archive Files
Crack
Monitoring
1984/85 - Notes
/ Results

13/09/84

Draft letter
from ADC
Director of
Technical
services (Mr.
Miller) to J.
Wilson (GRM
Kennedy &
Partners,
Engineer)

Enclosed crack monitoring readings for past three months.

ADC C/W
Archive Files
Crack
Monitoring
1984/85 - Corrs.

POST
21/1/84

“TELL TALES
UPPER FLOOR - Coffee Bar Adjoining Recreation Area”

"Tell tales removed during bar construction & filling with lightweight
grout - no indication of movement {approx. 6 weeks after filling).”

Bar construction & grout filling - what area was grouted and why ?

ADCC/W
Archive Files
Crack
Monitoring
1984/85 - Notes
/ Results

22/3/85

Little or no movement since 11/09/84 - comments made that all the
movement seems to take place during the dry months of the year.

ADC C/W
Archive Files
Crack
Monitoring
1984/85 - Corrs.

09/12/85

Letter of award
from ADC to
WF Barker

“Forming Store in Drama Studio™

Installation of timber partition to drama studio.

ADC C/wW
Archive Files -
General up to
1991.

22/05/86

Crack
Monitoring
Ceases

ADC C/W
Archive Files
Crack
Monitoring
1984/85 - Notes
/ Results
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22/05/86 | Quote to re- Earliest indication of movement in chimney . ADCC/W
rivet and seal 4 Archive Files -
no. Joints to General upto
flue Chimney 1991,
by

01/12/86 | Letter of award | “Repairs to Steel Insulated Chimney" ADC C/W
from ADC to Archive Files -
W.J. Furse & £574.00 General upto
Company 1991.

Evidence of collars having been fitted around ducts connecting chimney
to building - cracks under collars may have been caused by wind
movement or differential settlement.

Attached letter from Furse Steeplejacks sates that unclad or unlined steel
chimneys should be ultrasonically tested every year, and clad / lined steel
chimneys to be tested every three years.

28/11/91 | Report from Replace doorposts and tiles in showers - due to water ingress causing rot | ADC C/W
Hampton and infestation of beatles - indicates tiles possibly cracked for a very Archive Files -
Timber long period. Phase 2 -
Specialists Refurbs.

21/03/94 | ADC letter of Football Changing Rooms ADCC/W
award to G&B | £55,009.09 exc. VAT Archive Files -
Building & General 1992 -
Civil Engineers | What works were carried out? -

10/94 Floor ADC drawings indicating addition of 50mm screed to sports hall store ADCC/W
Treatment to areas. Archive Files
Sports Hall
Store This has not been put in place. “Repair to L/C

Storefloor”

16/12/94 | Remedial 02 Cut ramp to allow for addtl. screed ADC C/W
Works to 04 Installation of 4000 x 300mm mesh fabric over crack in floor. Archive Files
Sports Hall 03 Repair to brickwork to LHS of fire exit - remove clean and re-build.

Store “Repair to L/C
Al102,03, 04 No evidence of Al 02, 04 being actioned. Storefloor”

11/01/95 | Practical ADCC/W
Completion Archive Files
Certificate for
Remedial “Repair to L/C
Works to Store Storefloor
Floors

3.2 Comments On The Structural Maintenance History of The Building

It is clear from the ADC archives that cracking within the building has been a problem since 23 March
1924 when the buildings designers (GRM Kennedy) were engaged by ADC to undertake a structural

survey. Previous to this, defective door closures in the main building and cracking to the staff house

harling were problems highlighted in the list of outstanding defects to be attended to during the
contractor’s maintenance period (22/07/77). The cause of these defects is uncertain at this time, it is
possible that differential settlement could have been a cause.
The letter accompanying the structural survey report dated 3 April 1984 states that the cracks are not

structural (ie: *cosmetic”). It is unclear as to whether the cracks in the GP room slab and sports hall

store walls were in evidence at this time.
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A crack monitoring system was then set up upon GRM Kennedys recommendation to record the crack
width movements in the following five positions from the period 10 June 1984 to 22 May 1985.

GP Room / Drama Studio partition wall (1st floor)

Coffee Bar adjoining recreation area (1st floor)

Sports hall store - either side of door 58 - ground floor (2 no.)
Viewing Lounge (now canteen) - ground floor slab.

See 4.3 and A10.

It is unclear why the above measure was taken if the cracks were viewed as being “cosmetic”in April
1984.

In May of 1985 correspondence relates that the stability of a column within the boatstore became the
subject of discussion. It is unclear why this topic arose, all columns within the boatstore will be
inspected as part of the next crack monitoring survey.

In June of 1984 a letter from GRM Kennedy recommends resin treatments from crack infilling - no
resin treated cracks have been found to date in the building.

In May of 1986 repairs to the chimney connections were required, this may have been due to wind
vibrations loosening rivets, or differential settlement between the chimney / building foundations.
The chimney should be given a comprehensive inspection by qualified steeplejacks on a regular basis,

In November 1991 cracked tiles in the showers were reported as causing titmber rot / beetle infestation
due to long term water ingress. Again this may have been due to differential settlement causing the
tiles to crack.

4.0 EXISTING CONDITION OF THE STRUCTURE
4.1 General

The building is situated adjacent to Forfar Loch. The surrounding area consists of residential, rural,
wooded, and farmland areas sloping gently to the loch. Local knowledge tells us that site is reputed to
have been a marshland area which was infilled with domestic / light industrial refuse. The access road
to and from the building crosses over the landfilled area. The road can be seen to undulate in various
places, this is especially evident at the exit road junction with Craig O’Loch Road. This is
representative of the fill exhibiting subsidence due to traffic loadings, especially prevalent at the point
where the soft landfill meets the natural soil under static traffic loads.

The building’s Architect and Structural Engineer (GRM Kennedy) were contacted prior to this report
being written. This was required in order to gain insight into the history, present form and condition of
the building. Several original drawings were passed on by GRM Kennedys and copies are now held by
both Property Services and this Department. The Structural Engineer responsible for the design of the
building stated verbally that vibro-replacement piles were used on a continuous basis to a depth of
approximately 5-6m underneath all foundations.

Vibro - replacement piles were reported as being put in place outwith the current building limits so as

to ailow expansion of the squash courts. A shallow excavation in this area has revealed the presence
of type 1 fill or similar material, confirming the piles position on plan.
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4.2 Ground Investigation
A borehole ground investigation was carried out on 3 March 1998 in order to provide data by which

new foundations to the sports hall store could be designed. The borehole logs show a layer of refuse
landfill some 3m in thickness, approximately 1-1.5m below ground level (Al).

It is therefore reasonable to assume that if the vibro-replacement piles are 6m deep, then only the
bottom 2-2.5m of pile will be resisted by soil passive pressure (see conclusions).

The above investigation showed that there was evidence of hydrocarbons present within the landfill,
therefore any works to be carried out within the ground should highlight this as a hazard in the pre-
tender health and safety plan.

See 3.1 for conclusions on the vibro-replacement piles.

4.3 Crack Monitoring

Crack monitoring was carried out from 11/06/84 to 22/05/85, at the suggestion of GRM Kennedys,
The accuracy of the crack monitoring appears to be 0.5mm (A2). This would suggest a method of
measurement other than using a vernier rule. The readings show that the cracks generally closed by
0.5 to 2.5mm during the period of July to September 1984.

“Avongard” stainless steel monitoring discs, and tell-tale crack measurement guages were installed on
17 February 1998 by Angus Council, and the first readings taken. The positioning of the guages was
arrived at after consultation with the appropriate Building Research Establishment (BRE) Guides (Ref.
All-1,2,3),

Readings were taken at two week intervals for the first month, and the cracks were confirmed as
exhibiting negligible movement, the readings were then taken at monthly intervals.

The readings to date from the Angus Council crack monitoring gauges can be found in Appendix A3.
These readings show that during the period 17/02/98 to 7/07/98, the cracks have generally decreased in
width by approximately 0.1 - 0.2mm.

See 5.2 for conclusions on the crack monitoring readings to date.

4.4 Sports Hall Stores

The structural partition wall between the sports hall store and polygym has suffered differential
settlement / subsidence along the length of its foundation. This has resulted in the end of the wall
abutting pushing the head of the rear exterior wall of the sports hall store out by 30tm approx. (see
also last report). As a result of the movement to the foundation, the wall has suffered shear cracking to
the end abutting onto the rear sports hall wall.

4.5 General Purpose (GP) Room / Canteen Area

The GP room (Plate 1) is situated on the first floor above the canteen area, The floor consist of 1.1m
wide precast units spanning between 3 no. steel beams. A member of the building user’s staff alerted
the survey team to a crack in the floor situated within the GP Room store cupboard. (See Plates 2 and
3).

The GP room floor was noted as having a visible fall to the outer glazed wall.

A structural survey of the floorslabs in this area was then carried out to determine the condition of the
beams and slabs in this area. A plan of the GP room area can be found in Appendix A6. _
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4.5.1 Steel Beams

The 1st floor consists of 150mm precast slabs + 50mm screed spanning from 565 x 230 steel beams
{beams 1 & 2) situated as per drawing CP2.3.181/001 (A&).

The steel beams are unusual in that they are not of universal section (ie: different depth, width, flange
and web thicknesses to BS standards). Their section is unusual in that the top flange is thinner than the
lower flange, suggesting they are ideally suited to a composite action between beam and slab.

The web of Beam 1 (A6) has been burnt out to accommodate 2 no. service ducts some 150mm in
diameter close to the sports hall wall bearing. The web of Beam 1 (A6) has also been burnt out to
accommodate 4 no. service ducts some 100mm in diameter close to the plant room wall bearing (see
5.5 for conclusions and recommendations).

Beam 2 exhibits a fall of some 56mm over its length towards the sporis hall wall bearing. The beam 1
bearing on the sports hall wall is also low by some 61mm relative to the rest of the floor. Therefare it
can be surmised that the sports hall wall has settled approximately 55-60mm relative to the GP room
floor slab (see 5.5 for conclusions and recommendations).

4.5.2 Precast Slabs

See 5.5 for conclusions and recommendations on cracks found to date.

5.0 CONCLUSIONS AND RECOMMENDATIONS

5.1 Structural Maintenance History

The columns within the boatstore require inspection in order to confirm their stability as being intact.
This is required as correspondence from the ADC archives indicates that the stability of a column
within the boatstore was in question at one time.

The chimney connection to the building has bee re-riveted and plated, it is possible that this may have
been due to differential settlement. The chimney and its connection to the main building should be
inspected upon a regular basis by qualified steeplejacks. This is especially important above landfill
sites where subsidence is possible.

The 1984/85 GRM Kennedy structural survey concluded that the cracking was not a structural
problem. The subsequent crack monitoring readings showed crack movements between | - 2.5mm
during the latter summer months of 1984. See 5.3 for conclusions and recommendations regarding
crack monitoring.

5.2 Vibro-Replacement Stone Column Piles

The borehole logs revealed that the landfill lies in a lense some 3m thick, approximately 1-1.5m below
ground. The soil below the landfill consist of loose - medium firm, fine, SAND (Al). The stone
columns placed using the vibro-replacement technique were reported as being 5-6m in depth. This
would imply that only the bottom 2-2.5m of the stone piles are restrained by the passive pressure of
surrounding natural fill.

5.2.1 Differential Settlement
Stone column piles used within granular soils rely upon the surrounding soil’s passive pressure to

restrain them once under load. It is common practice today to use this vibro-replacement technique in
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landfill sites (as related by verbal advice from two specialist engineers in this area). However 25 years
ago when the stone piles were put in place, the technique of vibro-replacement was in its infancy
within the UK, and the practice of bottom-feeding the stone into the bore was not yet developed.
Boring into loose silts & fills without the ability to feed stone from the bottom of the bore, may well
have led to landfill debris collapsing into a number of bores as the rig was retracted. This could have
resulted in the stone columns having “layers” of fill / silt within their section, thus resulting in “soft”
columns. These columns would have settled differentially to the stiffer columns, thereby possibly
causing cracking in the building due to differential settlement shortly after loading was applied.

5.2.2 Subsidence

Stone columns are restrained by the fill/soil around them, they act to increase the horizontal stress
within the soil section thereby “stiffening” the soil mass as a whole in the vicinity of the piles. As
stated above it is common practice today to use vibro-replacement techniques in landfill. However, if
the stone columns contained bio-degradable landfill within their section due to not using bottom
feeding techniques; it is possible that the stone columns could shorten as the bio-degradable
components of the fill within the columns decay. The restraint to the piles would also be decreased as
these components decay allowing the piles to “barrel” out and further shortening them. It is therefore
possible that the stone columns have shortened in some areas due to the decay of bio-degradable
components within the stone column section,

5.3 Crack Monitoring

The results from the ADC archives indicate that the cracks in the building generally close during the
summer months. The readings taken to date by Angus Council show that the cracks are closing
marginally as the summer months progress.

The cracks monitored by Angus Council are all situated between 0-4m from ground level and are
likely to be due to differential settlement and/or subsidence of the building foundations. The fact that
they are closing suggests the building is rising as the summer approaches. Therefore assuming that the
readings taken by ADC reflect a general yearly trend; the cracks in the building are opening during the
Autumn months as the building rises, and closing during the Spring months as it falls. In the Spring
the water table would normally fzll, and in the Autumn the water table would normally rise. The
general yearly relationship between the rise and fall of the building and the water table may be as
follows:

Yearly Period | Crack Readings Building Water Table
Foundations
Spring Closing Rising Falling
Autumn Opening Falling Rising

Under drained conditions (summer); the fill will transmit loads by contact between particles.

As the water table rises (autumn), the voids in the fill are filled with water, and the loads are distributed
by both interparticle forces and pore water pressure. The only way that normal fill can compress under
fully saturated conditions would be if the pore water could flow out of the voids, ie: water table drops.

Therefore this poses the question - why does the building lower as the water table rises?.
In order to answer the above I would recommend that the cracks are monitored monthly for a period of

two years. This would confirm or otherwise any yearly trends, and highlight any parts of the building
which are moving excessively.
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The crack readings could then be interpreted by a specialist foundation / geotechnical consultant to
determine what further movements are likely in very dry or wet years, and to recommend preventative
measures to minimise structural damage during these periods if required.

The advice of a specialist foundation / geotechnical consultant should also be employed presently so
as to determine whether the installation of a piezo tube in a borehole (to log water table levels) - or any
other monitoring measures not requested in this report - will be required in order to draw adequate
conclusions after the two year period,

5.4 Sports Halt Stores

5.4.1 Rear Wall to Sports Hall Store

The top 3.5m of wall is cracked and leaning out by 30mm at the head. The top 3.5m of the wall from
fire exit to movement joint should be replaced as existing, incorporating mesh bed reinforcement every
450mm vertically. The bed reinforcement will minimise any future cracking. The roof joist adjacent
to the wall will require temporary removal to allow replacement of the wall. No precast slabs will
require removal as the foundations will be underpinned using piling techniques.

‘This wall requires piled underpinning along its length to negate any further movement, and support
additional loads from the roof support beams to be installed (see 5.4.2). The types of piling
arrangements which could be used in this situation are many and varied.

In order to ensure value for money, the piling should be included into the sports hall store remedial
works as a design and construct item. This would allow each piling contractor to choose the cheapest
solution which could carry the building loads to the silts below the landfill lense. It is envisaged that
AC Roads will be required to provide a design certificate for the remedial works to the sports hall
store. If this is required then the piling designs should be approved by AC Roads prior to tender
evaluation The winning piling contractor will be required to provide a design certificate for the piling
design. A full copy of the “Terratek™ ground investigation report should be included with the contract
documents for the works in order to allow the piles to be designed accordingly. A pre-tender design
check will ensure that all pile lengths included in the quotes are based on realistic values (ie: no under-
cutting to win tender, and waiting for re-measure at end of job).

The piling should be designed to the following requirements:

1. All piling systems to allow the transfer of the loads through the landfill layer to below 6m existing
ground surface level.

2. No works allowed inside the building (to negate boring through suspended slabs and to minimise

building user disruption).

No works allowed to inner leaf (supports precast slab).

Loading - 35 kN/m ULS loading at 0.45m below ground level.

The piles should be sleeved in a de-bonding tube to a depth below the landfill and stone columns

{6m). The de-bonding tube will allow the fill/stone around the piles to settle / heave without

affecting the load capacity of the piles.

6. The piles should be designed so as to take no account of skin friction until a depth of 6m, the soil
characteristics from borehole no. 1 (Al) are to be used to design the piles from Om to 10m depth.

7. If the piles require to go below a depth of 10m from ground surface, then the worst case values
from borehole no. 1 (A1) are to be used to design the piles below 10m depth:

oW

IE: SPT = 6.
See A1l for designers method statement and highlighted hazards.

5.4.2 Partition Wall to Sports Hall Store and Polygym
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This wall has suffered cracking due to differential settlement / subsidence. The wall consist of a clay
brick single leaf 100mm wide currently supporting roof joists “fingered” together from both sides.
The wall should be made non-structural by the installation of 2 no. 203 x 102 x 23 UB (one either side
of wall) supported on 300 x 100 x 150 C30 padstones supporting the ends of the existing joists. This
will allow the replacement of this wall with a timber partition.

See A4 for designers method statement and highlighted hazards.

5.5 GP Room / Canteen Area

Ref: Appendix A6 - drawing CP2.3.181/001
5.5.1 Steel Beams

Beam 1 requires to be analysed under its permanent condition which may now be different to that
envisaged during its design. That is to say the beam should be analysed for shear capacity taking into
account the burnt out holes to its web, and for bending taking into account the difference in level along
its length. The latter analysis would also be required for Beam 2.

5.5.2 Precast Units
5.5.2.1 Crack A

Crack A is hairline in width and spreads from the steel beam slab support some 825mm into the GP
room floor slab. The crack is visible in the slab soffit viewed from service hatch 2. The screed to the
first floor slab should be inspected in this area in order to determine if the crack is continuous through
the depth of the slab.

5.5.22Cracks B& C

Cracks B and C are visible in the slab soffit as viewed from service hatch 1. Crack B ranges in width
from hairline to 2mm at the plant room wall. The cracks are probably due to the slab not being
allowed to deflect under load where the kitchen wall returns. The screed to the first floor slab should be
inspected in this area in order to determine if the crack is continuous through the depth of the slab.

5.5.2.3 Crack D

Crack D varies from 3-5mm in width and runs longitudinally between two slab units. The crack is in
evidence in the screed layer only. One possible explanation for this crack would be the omission of
mesh in the screed. This means a concentrated load on one slab would not be transmitted to its
neighbours, thereby allowing differential deflection between the units causing a crack between them.
The mortar in the screed around the crack should be removed so as to confirm the presence of mesh or
otherwise, before further recommendations can be given.

5.5.2.4Crack E

Crack E is 3-5mm in width (hard to assess width due to repairs). The repairs carried out to the crack
took the form of a mortar grout. It is envisaged that a non-shrink mortar would have been used for this
repair, if this is the case the crack has grown since the repair was carried out by some 3-5mm. The
crack cannot be observed at soffit level (in the plant room). This suggests tensile action at the top of
the slab only, possibly due to the load from the GP room store partition wall (1st floor) combining with
insufficient compressible filler at the top of the plant room partition wall (ground floor). This would
provide a intermediate support which the slab would not have been designed for, thereby causing
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tensile stress at the top of the slab section near to the support. This combined with a possible omission
of mesh to the screed would account for such a crack , see drg 002 (A6).

The length and extent of the crack should be determined by removing all floor coverings in the
immediate area, and the screed should be inspected for mesh, before further recommendations can be
given.

5.5.3 Concrete Door Lintel

The door lintel marked as cracked on drawing 001 (A6) should be supported by the use of 200 x 200 x
16 RSA bolted to the wall via 4 no. M16 “Rawlbolts” or equivalent approved. The angle should be
shimmed tight to the underside of the lintel via steel shims, and non-shrink grout.

5.5.4 Further Survey Required

In order to determine the condition of all the sloping precast units supporting the GP room, a new
inspection hatch should be formed in the middle of the hatched area shown on drg. 001 (A6).

5.6 Further Surveying Measures and Structural Surveys.

The above GP room survey brought to light a cracked lintel requiring support, a beam with services
running through the web requiring analysis, and several cracks to the precast units requiring further
investigation.

In order to determine the position of any further cracking to the building slabs, a level survey of both
floors should be undertaken. This would provide a basis by which to estimate where any cracks to the
slabs may be. The screed (and soffits if possible) in these areas should then be exposed to determine if
the cracks have been subject to cracking as a result of settlement / subsidence. Where significant
cracks are found in the screed, the screed should be removed to allow inspection of the slab.

w:.word/lochdtd.doc 15
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REPORT ON SITE INVESTIGATION

FOR

PROPOSED DEVELOPMENT

AT

FORFAR LEISURE CENTRE

REF : 3424
INTRODUCTION

Angus Council propose to carry out remedial works to the existing
Leisure Centre in the town of Forfar, Angus. The building
indicated a degree of distress.

At the request of Angus Council Property Services, Consulting
Engineers for the project, a site investigation was carried out
to their instructions to provide information on the ground
conditions at the site, and to enable comments to be made on the
design of the foundations. All comments are advisory and no
responsibility can be taken for specific design proposals not
detailed or advised at the time of compilation of this report.
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This report is based on information established by observation,
boring, sampling and testing. It should be noted that natural
strata vary from point to point and groundwater conditions are
dependent on seasonal and other factors, while infill materials
are subject to an even greater degree of diversity. Whilst an
attempt is made in comprehensive reporting to assess the
likelihood or extent of such variations at the site, it should
be recognised that there may be conditions pertaining which are
not disclosed by the investigation.

TOPOGRAPHY AND GEOLOGY OF SITE

The site under consideration was located at Forfar Leisure Centre
within the town of Forfar in Angus. The site at the time of the
investigation comprised a generally level grassed area adjacent
to the existing Leisure Centre. The building indicated signs of
distress. It was understood from the Engineer that the site was
historically a pond, which had been infilled at some time in the
past.

Available published geological information indicates the natural
superficial deposits of the area to comprise alluvial deposits.

The underlying solid strata comprise rocks of the Lower 0ld Red
Sandstone series.

SITE WORK

During the period 3rd to 4th March 1998, two boreholes were sunk
by cable and tool methods at 150mm diameter at positions
indicated by the Engineer and to depths as required by him.

Representative disturbed and undisturbed samples of the soils
encountered were taken and dynamic penetration tests carried out
as described in the Notes in the Appendix.

Details of the boreholes including daily progress of hole and
casing, descriptions of soils encountered, records of sampling
and in-situ testing carried out, and observations of groundwater
conditions during boring are given in the Borehole Records in the
Appendix.
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LABORATORY WORK

Geotechnical testing was carried out on selected samples of soils
as required by the Engineer and using procedures referred to in
the Notes in the Appendix.

The results of these tests are summarised in Table 1, and
detailed in the Figures and Tables in the Appendix.

Chemical testing for contaminants was carried out on one soil
sample recovered from borehole 1, as required by the Engineer.
The sample analysed from the borehole generally represented the
fill materials from the suspected landfill layer.

Details of the analytical testing procedures employed are given
in the Notes in the Appendix.

The analysis programme comprised of ICRCL (Interdepartmental
Committee on the Redevelopment of Contaminated Land) inorganic
contaminants arsenic, cadmium, lead, mercury, chromium, selenium,
copper, nickel, zinc, total cyanide, sulphide, sulphate and pH
value. Organic contaminants were addressed by phenol and toluene
extract determinations (TEM). The samples were alsoc screened for
asbestos contamination prior to testing.

The results of these tests and analyses, along with details of
visual/olfactory assessment of the materials, are given on Tables
2, 3, 4 and 5 in the Appendix.

GROUND CONDITIONS

The ground conditions encountered at the site to be developed
were found to be generally consistent with available published
information in that underlying topsoil and approximately 4m of
made ground, apparently natural alluvial soils were met to the
full depth explored in each case of 10m. Rockhead was not
encountered at either of the two borehole positions.

Topsoil of 0.4m in thickness was encountered at each of the
borehole positions, underlain in both instances by a brown, sand
and gravel and sandy gravel infill to depths of between
approximately 0.7m and 1.2m. In the case of borehole 1, a 0.3m
thickness of silty clay with gravel and ash was met underlying
this granular infill.
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Further infill materials were encountered in boreholes 1 and 2
at depths of 1.5m and 0.7m respectively, described as a dark
brown, slightly clayey to clayey, silty sand with gravel, paper,
plastic, ash, pottery, glass, sandy silt bands, and occasional
rubber, extending to depths of between 3.7m and 4.2m. On the
basis of in-situ testing carried out within the boreholes these
deposits were assessed to be moderately compact.

The underlying apparently natural strata comprised a brown, very
silty, fine sand with occasional gravel, extending to the full
depth of 10m explored in both cases. On the basis of in-situ
standard penetration testing carried out, these deposits were
assessed to be generally loose, occasionally medium dense.

Groundwater was struck at 1.7m in borehole 1, while borehole 2
recorded a water level of 3.5m on completion of the boring
operations. A borehole however represents a very insensitive
standpipe for the limited period for which it remains open. As
such the groundwater conditions encountered therein may not be
truly representative of the groundwater regime of the area.
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COMMENTS ON GROUND CONDITIONS TN RELATICN TO PROPOSED WORKS

The investigation has revealed a succession of predominantly
granular infill materials to depths of between approximately 3.7m
and 4.2m beneath existing ground 1level, overlying granular
alluvial deposits to the final depth of 10m explored in both
boreholes. Rockhead was not achieved to this final depth
explored.

The made ground was found to be wvariable in content, with
degradable materials such as paper and wood detected. Domestic
refuse such as plastic, rubber and glass were also noted, as were
ash residue products which can have an adverse effect on
foundation concrete. It is not normally considered desirable to
found structures on such heterogenecus materials due to the
indeterminate magnitude of the resulting settlements. In view of
the variable nature of these materials; The apparent lack of
control during placement; and the potential for gas to form due
to decomposition of organic elements within the horizon, the
founding of even light-weight structures on such materials would
not be considered desirable.

The underlying, apparently natural granular soils were assessed
on the basis of in-situ standard penetration testing to be
generally loose, in places medium dense. Preliminary assessment
of the allowable bearing capacity for £footings of modest
dimensions has been estimated to lie in the range of 80 to 100
kN/m? while restricting settlements to less than 25mm. In view of
the potential for the relatively near surface water table during
the boring operations, the application of correction factors to
the in-situ test results would not be considered appropriate.

In view of the foregoing, the reason for the distress noted may
be the result of foundations placed within the fill materials,
which were found to be highly variable, inconsistent, and capable
of degradation. Therefore, remedial works in the form of
underpinning into the natural granular soils would appear to be
the most straightforward solution, either by mass excavation or
some form of piled sclution.

In the first instance, excavation to depths of approximately 4m
at least would appear necessary, and may not prove economic. In
addition, the near-surface water level -encountered may
necessitate pumping.

The use of piled foundations taken to depth may prove to be the
most straightforward solution, possibly in the form of driven
piles. The aspect of negative skin friction may require
consideration due to degradation of the organic elements within
the £ill horizon. Ultimately, consultation with piling experts
would be necessary for the purpose of pile design.
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Any excavations should be protected £from deterioration by
blinding with lean concrete. Any very soft, loose or organic
pockets should be removed prior to construction. Dependent upon
depth of excavation, retention and pumping may prove necessary.

CHEMICAL ANALYSIS

Chemical testing for contaminants was carried out on a soil
sample recovered from borehole 1 at 2.50m depth, as required by
the Engineer. Details of the analytical testing procedures
employed are given in the Notes in the Appendix.

The sample was subject to a comprehensive analysis programme
which included ICRCL (Interdepartmental Committee on the
Redevelopment of Contaminated Land) inorganic contaminants such
as arsenic, cadmium, lead, mercury, selenium, copper, nickel,
zinc, total cyanide, sulphide, sulphate and pH value. Organic
contaminants were addressed by phenol and toluene extract
determinations. The samples were also screened for asbestos
contamination prior to testing.

The results of these tests and analyses, along with details of
visual/olfactory assessment carried ocut, are given on Tables 2,
3, 4, and 5 in the Appendix.

In view of the nature of the site under investigation, which is
commercial, the so0il quality results were assessed for
contamination using the ICRCL guidelines for open space,
landscaped areas, buildings and hardcover as well as any uses
where plants may be grown. In the case of toluene extractable
material (TEM), where no levels are given in ICRCL 59/83
"Guidance on the Assessment and Redevelopment of Contaminated
Land", the results were assessed using HSE Publication HS(G)66:
1991, Appendix 1 - Guidelines for Classification of Contaminated
Soils. Sulphate and pH levels were appraised with reference to
BRE Digest 363:" Sulphate and Acid Resistance of Concrete in the
Ground '"(1991).

The specific contaminant guidelines used are included with the
results on the Tables in the Appendix.

The analytical results obtained from the sample analysed were
assessed to be marginal or to comply with the contaminant
guidelines adopted for the project and as such the material
tested may be considered free of any significant chemical
contamination for the purpose of commercial usage. The material
tested was also found to be free of any asbestos contamination.
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The concentrations of total sulphates present in representative
samples of soil and water:soil extract were assessed to lie in
Class 1 with reference to BRE Digest 363 (1991) Table 1,"
Requirements for well compacted cast in-situ concrete 140mm to
450mm in thickness exposed on all vertical faces to a permeable
sulphate soil or £ill". Precautions are given therein to ensure
the durability of concrete products.

With reference to Table 2 of BRE Digest 363, the pH levels at the
positions explored are such that no additional precautions should

be required to protect foundation concrete or services from acid
attack.

Similarly, with reference to the Specification for Highway Works,
Volume 1: Series 600, materials with a water soluble sulphate
content exceeding 0.25g/l1 (expressed as 80;) should not be placed
within 500mm of any metallic items forming part of any permanent
works. '

Finally, it should be recognised that our comments are based on
analysis of a limited number of test samples and as such their
may be chemical conditions pertaining which have not been
disclosed by the current investigation.

():)J

A M BAXTER

BSc M.Phil
GEOLOGIST

For and on behalf of
TERRA TEK LTD

ORATORY DIRECTOR
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NOTES ON FIELD PROCEDURES  *

Boring

“Mhe standard method of boring in seil for ground investigation is known as the hight cable percussion method. It uscs various tools worked an a
wire cable; typically a shell in non cohesive strala such as sands and pravels, and a clay culter in cohicsive soils, Very dense soils. boulders or other
hard ebstructions are broken up by chisclling and the fragments remaved with ihe shell. Where the ground conditions make it necessary, the
Vorehole is lined with driven steel casing of such sizes that the bottom of the borehole is not less than 125mm damcter

Tioty Drilling

Rotary drilling is employed 10 extend the investigation beyond the practical hmit of calile pereussion boring i hard foumations, commaonly rock.
Core drilling is used to obtain continuous intact samples of the formation and is ganerally undertaken using double tube swivel Lype core barrels
fitted with tungsten or diamond bits as appropriate 1o the formation type and hardness. Open hole rotary drilling using tricone rock roller bits is
carried out where more limited information is sufficient, strata idemtification being made from cuttings only. Open hole rotary drilling methods
niay alsa be employed for fast penetration of soils where detailed sampling is not required, prior 1o coning at depth. Air or water flushing medium
is normally used with rotary drilling methods.

Sampling

Undisturbed samples of cohcsive soils are taken with 3 100mm internal diameter open drive sampler 450mm long known as a 1J100: normally on
first encountering a cohiesive stratum and subsequently at regular intervals within the stratum, The sampler is driven into the soils by a sliding
hammer, recarding the number of blows required to drive the sample for 450mm The blows pive an indication of the consistency of the soil ,
fowever it should be noted that there is no direct relationship with the results of Standard Pesietration Testing. The sample whe is sealed with wax

und end cips secured

A range ol more specialised cquipment, ¢.g. piston samplers may bs used 10 oluain high quality undistucbed samples in condilions where
conventional sampling is impracticable or unsalisfactory.

Simall disturbed samples are wzken from the boring tools and in-situ testing equipment at cach change in stratum and at regular intervals down the
borchole. These are supplemiented by large bulk disturbed samples in non coliesive deposits such as sands and gravels

Samples of groundwaar are taken in clean glass jars when sufficient water has collecied in a horchole

In the case of potentially contaminated sites representative disturbed soil and waier samples are taken n clean glass jars al appropriate intervals
watlh seference to Clause 6 of D175 : 1988 “Code of Practice for the Idenufication of Potentially Contaminated Land and its fnvestigation™

In-situ Dyiamic Penetration Tests

The Standard Penetration Test (SPT} is carried out within pranular soils w accordance with BS 1377:Pan 9: 1990: Clause 3.3, using a 50uun
dismeter split-barrel sampler. This i driven 450mm inta the soil using a 63.5hg hammer with a 760nun drop, and the penatration resistence 15
expressed as the nuriber of blows required 10 obiain 300mm penetration below and initial penctration of 15(mm through any disturbed ground at
ihe bottem of The borehole. The number of blows 1o achieve the standard penetration of 300mm 15 reported as the *N value,

In coarse granular soils the Cone Penctration Test (CPT) is conducted in the same manner as the SPT but using a 50mun diameter 60 degree apex
sohd cone point in replacemen of the split spoon sampler.

Static cone penclration tests are used to provide a continuous record of penciration resistence at varying depths; and plate bearing tests are
occasionally appropriate to allow a more accurate estimate to be made of the allowable bearing pressure of shallow cohesionless soils.

li-situ vane tests arc carvied out in bareholes in accordance with BS 1377: Past 9: 1990: Clause 4.4, or carricd owt in trial pits and trenches with 2
direct reading hand vane, give a measure of the in-situ undrained shear strength.

Groundwater Level

Barehale water levels are recorded togather with the depths at winch seepages or mflows of water are datected and the observations noted on the
orchole records. In peneral these observations do not give a highly accurate indication of the groundwater condimions due 10

(a) The borchole is rarcly lefl sanding at the relevant depth for suflicient e to allow the water level 1o reach equiibrium
(b} A permeable struum may have been sealed of by the bor¢hole casing.
{&) Water may have heen added 10 the borehale during drilling 10 facilnare progress

An accurate record of groundwater behavicor may e obtained from standpipe: of standpipe preomcias. Where required thes: are insiafled in
accordance with Appendix 1 ol the Spealication for Ground Insestigation ['993)

In-sitn Prerwenbility Testing

Tiis test s carried out 40 the field generally asa varable head test in accardance with the procedures given in BS 5930:19%1 and Ciria Report
113, Prior 1o conmancement af the test the natural provndwater Lible should be deternined and the text cumied out within a sandpipe or the
casing entirely below tus depth The standppe is then Glled o ground level w i clean water (Fallmg Diead 1es) or the water pumped out {rismg
head test). The head of water i the borehole is then allawed 10 equahize with that in the ground, the actual head bemng wieasured at intervals of
trme frenn the commencement of The test until the head of water i the barchele 15 108 more than 1051 of the bead at the begiming of the 1est, 1=

data allawes the cocflicient of pevmeabiliny 1o be walvulaed

Land il Gas

Determination and mensurement of lindfill gases may by e vy boreholes, or dircatly Toom the ground surface. In the Jatler case 3 hols is formed
iy driving a solid and ngid 25mm diseier steel spike W depths in the sange ot Liiio ] Smy. Gas ennisshons are analvsed using a Portable
Neirorties Exotox 50 Tntrmsic Safe nulh-gasanalyser

Wikere lunger temt measmoncnl of cnissions 18 raiined . gas menitonng standjupes e installed in horeholes 1 accondanee with Appendis 1 of
1 Speciication hor Ground Inesugation.



™

NOTES ON LABORATORY PROCEDURES

Samples of soil and rock taken during the site works are examined in the laboratory and assessments of their characieristics used lo
supplement field observations, and in-situ and laboratory test results, in the preparation of the Borchole Records. Preparation and testing is
carried out {o the requirements of British or othier intemational Standards where applicable, or otherwise in accordance with good practics.
NAMAS nccreditated tests are indicated thus: (N). All other tests reporied or opinions and interpretations expressed herein are outwith the
scope of UKAS (NAMAS) accreditation.

TEST STANDARD

CLASSIFICATION TESTS

Determination of maisture content (N) BS 1377: Part 2: 1930, Section 3.2
Determination of liquid limit (N) BS 1377: Part 2: 1990, Section 4.2 and 4.3
Determination of plastic limit and plasticity index (N) BS 1377: Part 2: 1990, Section 5
Determination of buik density (N) BS 1377: Part 2: 1990, Section 7.2
Determination of particie density BS 1377; Part 2: 1990, Section 8.2 and 8.3
Sieve analysis hry wet or dry sieving (V) BS 1377: Part 2: 1990, Section 9.2 and 9.3
Sedimentation by hydrometer method (V) BS 1377: Part 2: 1990, Section 9.5
CHEMICAL TESTS

Detenmination of organic matler content (N} BS 1377 Pan 3: 1990, Section 3
Determination of mas loss-on-ignition {N) BS 1377: Part 3: 1990, Section 4
Determination of sulphate content (N} BS 1377; Part 3: 1990, Section 5
Determination of chiloride content (N} BS 1377: Pan 3: 1990, Section 7 (DIHM)

Determination of pH value (N) BS 1377; Pant 3: 1990: Section 9

COMPACTION RELATED TESTS

Determination of dry density/moisture content relationship (N) BS 1377: Part 4; 1990, Section 3

Determination of moisture condition value (MCV}(N) SDD Tech Memo SH7/83: SDD Appls Guide No I (Rev 1989)
Determination of moisture content/MCV relationship (N) BS 1377 : Part 4: 1990, Section 5.5

Determination of California Bearing Ratipp (CBR) {N) BS 1377: Part 4: 1990, Section 7

CONSQLIDATION AND STRENGTII TESTS

Determination af one-dimensional consolidation propertes BS 1377: 'an 5: 1990, Section 3
Determination of undrained shear strength in triaxial compression (N} BS 1377; Pant 7: 1990, Section £ and 9

LABORATORY TESTING (CONTAMINANTS)

An extensive mnge of test procedures is available for the identification and quantification of Jevels of contamination in the ground.
Selection of the test method and suite of contaminants to be determined is based upan site history, conditions revealed in the course of the
investigation. and intended future use. Procedures are described and teferenced as appropriate in the text of this report.

LABORATORY TESTING (ROCKS)

The labaratory testing of rock specimens has not reached the degree of standardisation achieved for soils testing. A wide range of test
procedures are described in the relevant literature, All these methods are 1o a greater or lesser degree unique 1o particular contexts (ie,

relative to a specific rock type or individual praject design requirements).

TEST STANDARD

Determination of point laad sirength
Determination of unconfined compressive strength
Determination of dry density & porasity (N)
Determination of water content (N)

DIHM hased on 1ISRM Commission on Testing Methods, 1985
DIHM based on ASTM D2938-86

ISRM method

[SRM method

SOTL PESCRIPTION

Sail deseriptions are generally given in accardanes with Clause 41 of BS 5930: 1981 as follows:
Mass characteristics -Strength or compactness Material characteristics -Colour
-State of weathering -Marticle grading and shape
-Soil name in eapitals

The strength and compactness deseriptions are made in accordance with the following:

Coliesive soils Non-colicsive smls

Tenn Ukndrained shear strength (KNAnZ) Term SPT Values (blows)
Very soft less than 20 Very laose 0-4

Sofl 201040 Laose 4-10

Sofl to firm 40 10 50 Medium dense 10 to 30

Finn S01075 Dense 30t 50

Suly 7510 150 Very dense over 50

Very stifi’ over 130

The s0il name is hased on particle size distribution and plasticity properties. In general 3 soil containing more than 35% fine matenal (Jess
than 0.06mm particle size) is deseribed as a clay or sifl. With less than 35% of fine material il is descrihed variously as sand, gravel,
cobhles or boulders (s appropriate). :

ISSULC DATE : 13thJANUARY 1998  RLV: |
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TESTING LABORATORY

No. 1796
MNational
Accreditation of
Measurement
SCHEDULE ool
ampling
Address of permanent laboratory Category O Permanent L.aboratory

Terra Tek Lid

62 Rochsolloch Road
Airdrie

Lanarkshire

Scotiand

ML6 9BG

Telephone : 01236 748084

Testing performed on permanent laboratory premises

Laboratory Contact: Mr G Wilson

Organic matier content

Mass loss on ignition

Sulphate content

of soil and ground water

- gravimetric method
Water-soluble chloride content
Acid-soluble chloride content

pH valuc

continued on sheet 2

Fax : 01236 748062 Issue No: 1 Date; 22 August 1997
Materials/Products Types of Test/Properties Measured Standard Specifications
Tested Range of Measurement Equipment/Techniques Used
ROCK Physical Tests
Water content ISRM Suggested Methods -
Rock Characterization Testing
and Monitoring.
Ed. E T Brown - 1981
Porosity and density ISRM Suggested Methods -
- by saturation and caliper Rock Characterization Testing
techniques and Monitoring.
Ed. E T Brown - 1981
SOLLS Chemical Tests -
for civil engineering purposes

BS 1377:Part 3:1990
BS 1377:Part 3:1990

BS 1377:Part 3:1990

BS 1377:Part 3:1990
BS 1377:Part 3:1990

BS 1377:Part 3:1990

Issued by the United Kingdom Accreditation Service

Sheet 1013
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T TESTING LABORATORY Category 0 :
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7 National
) Il_ issue No: 1 Accreditation of
. Measurement
| SCI{EDULE Date: 22 August 1997 _g\nd .
,.}I- ampling
.”ll Materials/Products Types of Test/Properties Measured Standard Specifications
o Tested ’ Range of Measurement Equipment/Techniques Used
i |
SOILS Mechanical Tests
1 for civil engineering purposes
i California Bearing Ratio (CBR) BS 1377:Part 4:1990
: (loads from 0.4 to 20kN)
1) Undrained shear strength - BS 1377:Part 7:1990
triaxial compression without
measurement of pore pressure
4 (loads from 0.4 to 20kN)
!J Undrained shear strength - BS 1377:Part 7:1990
triaxial compression with
_H'IT multistage loading and without
< measurement of pore pressure
. (loads from 0.4 1o 20kN}
iz
J Physical Tests
1 Moisture content - BS 1377:Part 2:1990
] oven drying method
)
1 Liquid limit - cone penetrometer BS 1377:Part 2:1990
i Plastic limit BS 1377:Part 2:1990
"1 Plasticity index BS 1377:Part 2:1990
and liquidity index
)
3 Density - linear measurement BS 1377:Part 2:1990
(i Particle size distribution - BS 1377:Part 2:1990
4 wel sieving
4 Particle size distribution - BS 1377:Part 2:1990
dry sieving
|
| E Particle size distribution - BS 1377:Pant 2:1990
1 sedimentation - hydrometer method
}_' Dry density/moisture content BS 1377:Part 4:1990
! relationship (2.5 kg rammer)
; 3! continued on sheet 3
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Accreditation of
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25ampling

Tema Tek Lid

62 Rochsolloch Road
Airdrie

Lanarkshire

Scotland

ML6E 9BG
Telephone : 01236 748084
Fax : 01236 748062

Address of permanent laboratory

Category |

issue No: 1

Site Testing

Testing performed by staff sent out by a permanent
laboralory accrediled by UKAS

Laboratory Contact: Mr G Wilson

Date: 22 August 1997

Types of Site Location

Materials/Products Testad

Types of Test/Properties Measured

Range of Measurement

Standard Specifications
Equipment/Techniques Used

CIVIL. ENGINEERING
CONSTRUCTION SITES

SOILS
for civil engineering purposes

Mechanical Tests

In-situ California Bearing Ratio
(CBR)

(loads from 0.4 to 20kN)

Physical Tests

In-situ density

- sand replacement method
(large pouring cylinder)

In-situ density - nuclear method

BS 1377:Part 9:1990

BS 1377:Part 9:1990

BS 1377:Part 9:1990

Moisture condition value SDD Tech Memo SH7/83.
- at natural moisture content SDD Appls Guide Nol
(Rev 1989)
END
Issued by the United Kingdom Accreditation Service Sheettof 1.

MF 1241 lesuo ¢ August 1608 Gwies
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NOTES ON CHEMICAL TESTING PROCEDURES

All chemical testing methods are, where possible Nationally or Intemationally recognised and validated. Analytical methods for Soil and Water
analysis are taken in the main from the following,

Methods for the examiration of waters and associated moterials, standing committes of analysts; UK Depariment of the Environmeni.
Standard methods for the examination of water and waste water; Amencan Public Health Authority.

Test methods for evaluating solid waste; Publication SW846, United States Environmental Protection Agency.

The Analysis of Agriculiural materials; Ministry of Agriculture Fisheries and Food.

Methods of analysis of soil for engineering purposes; BS1377

Building Rescarch Establishment Paper;, BRE 363,

O mmE 0 P P

The American Society for the lesting of materials.
H. The Institute of Petroleum.

L The Association of official analytical chemists.
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Sie Borehoke
a - Number
]m]te FORFAR LEISURE CENTRE )
Tel:(01236) 748084 Fax:(01236) 748062
Borng Method Diameter Gmound Level (mOD) Client Job
Cable percussion 150mm Cased to 10.00m Angus Council Number
3424
Loeation Dales Engincer Sheet
Forfar 03/03/98 Property Services
/1
Casing | Wawer Bepth
Depth Satplks /Tests | Depth | De Field Records Level m Description Legend
L P ¢ o " @00} rmicimess) w ¢
E TOPSOIL
= (0.40)
£ 0.40
I 3 Brown, silty, sandy gravel and cobbles. FILL
E{0.80)
1.00 Bl PH SC3 Sol 503 E_
PSD =
1.20-1.65 SPT HNa=1ll 2,3/2,3,3,3 o 1.20
F (0.30}| Soft, brown, very silty CLAY with occcasional
1.40 B2 PSD £ 1.50 5 gravel and ash. FILL
Water strike(l) § Moderately compact, dark brown, slightly
at 1.70m, = clayey, silty sand and gravel with paper,
c plastic, glass, rubber, ash and organic
L matter. FILL
2.20-2.65 | SPT N=21L 4,3/4,5,5,7 =
0 B3 PH 503 Sol so3 =3
PSD ICRCL =
E (2.70)
3.20-3.65 | SPT N=23 5,6/4,5,7,7 E
3.80 B4 PSD 3
4.20-4.65 | SPT Nell 5.5/4.3,2,2 E 4.20
e Medium dense, becoming loose with depth,
E brown, very silty, fine SAND with occasional
= gravel.
5.00 BS 5_
6.00-6.45 | SPT Na9 1,2/2,2,3,2 E_._
7.00 B6 pH S03 Sol 503 o
25D E (5.80)
7.50-7.95 | SPT N=8 2,1/2,2,2,2 E.
B.50 87 E_
9.00-9.45 | SPT Naé 2,1/1,2,1,2 =
03/03/58:1.70m £ 10.00
Remarks Scak toggped
Chiselling from 2.60m to 3.10m for 1 hour. {apprm} | By
1:50 | DM/IG
Figun: No
See key sheet for symbols and abbreviations L

Pmduced by the GEOtechnical DAtabase §Ysicm (GEODASY), Copytight (C) 1997 AF. Howland Associales - Tel. {01603) 250754




-~ ——i

-t sand

e il e}

el

[

L....._—

1

- n She :on:ol:
TERRA TEK Limited FORFAR LETSURE CENTRE —
Tel:(01236) 748084 Fax:(01236} 748062 r
Bodng Method Diameler Gmound Lewet (mOD) Chent Job l
Cable percussion 150mm Cased to 10.00m Angusg Council Number
3424
Locaton Dawes Enginecer Sheet
Forfar 04/03/98 Property Services
1/1
Casin, Water Depth
Depth £ Level 4 L
oy Samples /Tests Del?nth Dc'glh Field Records (mOD} ('IhicTn:u) Description Legend
o TOPSOIL
- {0.40)
E 0.40
F (0.30}]| SAND and GRAVEL. FILL
F 0.70
0.80 Bl pH 503 Sol 503 E Moderately compact, brown, clayey, silty sand
PSD E with gravel, ash, paper, plastic, pottery,
1.00-1.45 | SPT N=12 2,2/3,2,3.4 = glass, wood and organic matter. FILL
1.50 B2 EL
2.00-2.45 | SPT Ne22 3,4/5.5,6,6 E
E (3.00)
2.50 B3 pH 8O3 Sol $03 E
PSD =
3.00-3.45 | SPT N=28 4,5/6,7,7,8 E
1.50 B4 E
E 3.70
3 Loose, brown, very silty, fine SAND with
4.,00-4.45 SPT N=7 2,1/2,1,2,2 = occasional gravel and bands of sand and
3 gravel .
5.00 BS pH 503 PSD 3
5.50-5.95 | SPT N=8 2,2/1,2,3,2 E
| :
6.50 B& =N
E (6.30}
7.00-7.45 | SPT Na=8 2,2/2,3,1,2 E
B.00 B7 PSD =0
8.50-8.95 | SPT N=9 1,2/2.3,2,2 E
9.50 88 e
04/03/98:3.50m E
10.00-10.45 | SPT N=10 2,2/3,2,2,3 = 10.00

Remarks
Chiselling from 2.50m to 3.00m for 1

See key sheet for symbols and abbreviations

hour.

Scak logged
{approsl | By

1:50 | DM/JG
Figune No.

2

J

Snkiiud Rt eSS

Produced by the GEOwchnical DAmbase §Ysiem (GEODASY), Copysight (C) 1997 AF. Howland Associawes - Tel. (01603) 15073
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FIG 1
TERRA TEK Limi
lmlted Laboratory Test Results
Tel:{01236) 748084 Fax:{01236) 748062
Job
Site Name : FORFAR LEISURE CENTRE Number
3424
Client Angus Council
Sheet
Engineer Property Services
1/9
Botrehole / Depth | Sample
Trial Pit Deascription
No. {mi}
1 1.00 Bl Brown slightly silty sandy GRAVEL and COBBLES [FILL].
Steve / %
Particle | Passing
Size
100
90mm 100.0
O 90 75mm 39.0
. 63mm 39.0
BO =
37.5mm 39.0
70 20mm 31.0
g
L 10mm 23.0
2 &0
= Smm 20.0
% 50 2mm 17.0
£ 1.16mm| 16.0
v 40
g o 6ooum|  14.0
g e
a0 / 425um 12.0
g L 212um 7.6
—
,:e-“"'“——*’— 150um 6.0
P
10 &63um 3.0
| L} Lt
0 ] 27um 2.0
0,002 0.006 0.02 0.06 0.2 0.8 2 [ 20 &0 200 600 Tum 1.0
Fine Medium | Coarse{ Fine IMedium Coarse| Fine I Medium | Coarse .
CLAY COBBLES | BOULDERS!
1 SILT SAND GRAVEL '
Grading Analysis Particle Proportions
D&s 86.1mm Cobbles + Boulders £1.0%
D&0 79. 9mm Gravel 22.0%
D10 321.8pm Sand 14.1%
Siit 5
Uniformity Coefficient 248.2 Clay &

Remarks

Method of Preparation

Meathod of Test

BS

BS

1377:PART 1:1980:7.3 Initial preparation

1990:7.4.5 Particle size tests

1377:PART 2:1990:9 Determination of particle size distribution

N

Produced by the GEOtechnical DAtabase SYstem [GEODASY), Copyright {C) 1997 A.F. Howland Associates - Tel, (01603} 250754
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FIG ¢

TERRA TEK Limited Laboratory Test Results

Tel:{01236) 748084 Fax:[{01236) 748062 e
Job |
Site Name : FORFAR LEISURE CENTRE Mumbear
!
3424
Client Angus Council
Shoet ri
Enginear Property Services L
2/s
[}
Borehole / Depth | Sample P 1
Trial Pit Description
No. {m) LJ
1 1.40 B2 Mottled brown slightly clayey silty SAND and GRAVEL, including fragments of ceramic, glass, rubber
and coal, with organic matter (rootlets) (FILL]. rt
Ll
Sieve / % y
Particle | Passing |
Size l
)
100 > T -
e [ TiTl 37.5mm| 0.0
) {1l \ r] [
%0 t 20mm a.[]
=L / 10mm A
BO = ( . | -+
/.? Smm 62.0
] T "‘I
70 £ 2om| S5, |
- . . %
o
e ! /] 1,18mm so.Ll
: &0 %= = T |
= // 600pm|  45. p]
& s0-T - o 425um 41.] |
i |41 i1
s | Ea | i
£ ' ' 212um|  30.0
o 40 1
§ / 150um 25.[-1!
0 €3pum 15.] |
25um ID-Dr
20 ’ £ !
’,K/ Tum 3.7}
et ]
10 T 2um 2.}
0 r
Q.002 0.9006 0.02 0.06 0.2 0.6 2 6 20 60 200 £00 [
' Fine Medium | Coarse | Fine |Medium | Coarse| Fine I Medium | Coarse . A s
¢ CLAY COBBLES | BOULDERS!
. SILT SAND GRAVEL .
1]
1
I|
Grading Analysis Particle Proportions — J.
R 1
Des 13.5mm Cobbles + Boulders 0.0% |b
D60 3, 8mm Gravel 45.0% |
1-f
D10 25.0pm Sand 40.3%
Silt 12.7% |
Uniformity Coeficient 153.8 Clay 2.0% Iy
Method of Preparation : BS 1377:PART 1:1990:7.3 Initial preparation 1990:7.4.5 Particle size tests
Method of Test i BS 1377:DPART 2:1990:9 Determination of particle size distribution
Remarks

Produced by the GEQtechnical DAtabase SYstem (GEQDASY), Copyripht {C) 1997 A_F. Howland Associates - Tel. (D1603) 250754
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FIG 3

TERRA TEK Limited

Tel:{01236) 748084 Fax:(01236) 748062

Laboratory Test Results

Job
Site Name : FORFAR LEISURE CENTRE Number
3424
Client Angus Council
Shest
Enginaer Property Services
3/9
Borehole / Depth | Sample
Trial Pit Description
No. {m}
1 2.50 B3 Mottled grey/brown clayey very silty SAND and GRAVEL, including fragments of wood, metal, glass and
plastic, with occasional cobbles and organic matter (rootlets) (faint oily/organic odour noted}
[FILL) .
Sigve / %
Particle | Passing
Size
100
}/ 63mm| 100.0
A
920 7 37.5mm 96.0
A I 20mm{  B85.0
1]
/ 10mm|  6%.0
70 b Smm 63.0
o ’a"
= L] 2mm| se.0
- :
w 690 =
g / 1.18mm 54.0
-9
u 50 » 600um 49.0
Il b<'|
H ‘0 pd 425um|  46.0
1]
; 212pm 319.0
o o
o0 i 150pm 36.0
L1 63 28.0
m .
20 4] £
/ 26pm|  21.0
10 EEEE i 7um 8.0
=
o 2um 5.0
0.002 0.006 0.02 0.06 0.2 0.6 2 [ 20 &0 200 500
: Fine Medium | Coarse | Fine |Medium 1 Coarse ) Fine | Medium [Caaxse :
\]. + CLAY COBBLES | BOULDERS'
A ' SILT SAND GRAVEL .
Grading Analysis Particle Proportions
Das 20.0mm Cobbles + Boulders 0.4%
[al3e} 2.9mm Gravel 41.6%
D10 B.6um Sand 30.4%
Silt 22.6%
Uniformity Coafficiant 336.8 Clay 5. 0%
Method of Preparation : BS 1377:PART 1:1990:7.3 lnitial preparation 1990:7.4.5 Particle size tests
Mathod of Test : BS 1377:PART 2:1%50:% Determination of particle size distribution
Remarks

B

Produced by the GEOtechnical DAtabase SYstem {GEQDASY), Copyright {C) 1997 A.F. Howland Associates - Tel. (01603) 250754
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|
TERRA TEK Limi |
A Limited Laboratory Test Results 8
Tel:{01236) 748084 Fax:{01236) 748062
Job ]
Site Nome @ FORFAR LEISURE CENTRE Numbar ]
1
3424
Client Angus Council
Sheet s |
Engineer Property Services
4/9 W
DETERMINATION OF PARTICLE SIZE DISTRIBUTION [
Borehole / Depth | Sample ia
Trial Pit Description
Na. im)
i
1 i.80 B4 Mottled grey/brown slightly clayey silty very sandy GRAVEL, including fragments of metal, plastic,
wood, ceramics and glass, with inclusions of ash (strong oily/organic odour noted} ([FILL}. i
|
| L
-
Sieve / % _1
Particle | Passing
Size
|
100 7 - 4
| lF I €3mmj Q.0
[| -
g FH——=t= i 37.5mm 5.d 1
i 20mm| 62.4 |
80 -+
i | 10mm 46.0
70 ' smm|  37.¢ |
o | / : ]
i F 2mm 3.0
a2 &0 5
g i H / 1,18mm|  32.0
¢ 50 T &00um 30.G
g | 4:(" ]
= | LM 425pm 28.0
T 40 -
H =T 212um 19.
& LT | il q{
30 T e 150um 17.¢
i L] id
83um 13.0
20
Lt =0}
. | L 26um 9.0
10 f7 T Tum 3.0
| -“I/’J 11 | ek, J
0 i k ':' l 1 1 2um 20
0.002 0.006 0.02 0.06 6.2 2 [ 20 60 200 600 ,-[
A Fine 1 Madium l Coarse | Fine [Medium I Coarge | Fine I Medium Icoarse : { L
| CLAY COBBLES | BOULDERS | L
i SILT SAND GRAVEL i
B
L}
Grading Analysis Particle Proportions 1 f
DAas 44 .5mm Cobbles + Boulders 2.2% a5
D60 18. 3mm Gravel 63.8% | 1§
]
L4
D10 32.4um Sand 21.2¢ _l
Silt 10.8% o x|
Uniformity Coefficiert 565, 4 Clay 2.0% 5
-
]
Method of Preparation : BS 1377:PART 1:1990:7.3 Initial preparation 1990:7.4.5 Particle size tests --11
Method of Test : BS 1377:PART 2:1%90:9 Determination of particle size distribution )
Remarks L ]

Produced by the GEQtachnica! DAtabase SYstem {GEODASY), Copyright (C) 1987 A.F. Howland Associates - Tel. (01603) 250754
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FIG 5

TERRA TEK Limited

Tel:(01236) 748084 Fax:(01236} 748062

Laboratory Test Results

Remarks

Job
Site Name @ FORFAR LEISURE CENTRE Number
3424
Client Angus Council
Sheet
Engineer Property Services
5/9
Borehole / Depth Sample
Trial Pit Description
No. {m)
1 7.00 | B6 Brown silty SAND with occasional gravel.
Siave / %
Particle | Passing
Size
100
| 14+ smm| 100.0
}r
1 90 7 omm| 99,0
/ __] r.1amm| 98.0
ac -
&00um 94.0
10 425pm 86.0
o
= 212pm 49.0
g &0
o / 150um 28.0
% 50 63um 7.0
2 27um 4.0
g 40 /
1o
o
[
30 /
20
4
10
Hn"
”—-‘
4]
0.002 0.006 0.02 0.06 0.2 0.6 2 6 20 &0 200 600
: Fine I Medium i Coarse| Fine |[Medium l Coarse | Fine | Medium | Coarse ‘
' CLAY COBBLES (| BOULDERS!
. SILT SAND GRAVEL .
Grading Analysis Particle Proportions
085 402.9um Cobbles + Bouldars 0.0%
060 257.9um Gravel 1.0%
a) [} 71.3pm Sand 92.2%
Silt S
Uniformity Coefficient 3.6 Clay -
Method of Preparation : BS 1377:PART 1:1990:7.3 Initial preparation 1590:7.4.5 Particle size tests
Method of Test : BS 1377:PART 2:1950:9 Determination of particle size distribution

o

Produced by the GEOQtechnical DAtabase SYstem (GEODASY}, Copyright (C) 1997 A.F. Howland Associates - Tel. (01603) 260754
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FIG 6
T A TEK Limi o
ERR imited Laboratory Test Results |
Tel:(01236) 748084 Fax:{01236) 748062 )
Job |
Site Name @ FORFAR LEISURE CENTRE Number L
3424
Client Angus Council L
Sheat | |
Engineer Property Services L}
6/9
7 oh
SIZE DISTRIBUTION ‘
Borehole / Depth | Sample o rt
Trial Pit Description
No. {m} L)
2 .80 Bl Brown slightly clayey silty very sandy GRAVEL with cobbles and occasional organic matter (rootlets})
[FILL] . 3
Li
Sieve / % r'l]
Particle Passlnnq
Size L
-
100 ¥
1 r 75mm| "ﬁ.ol
el '- + 63mm| ~78. |
| .. 37.5mm| 6.4y
80 1 1 }
| | 20mm 52.0
1 | JH’ | 1
70 T . _ 10mm| 41, |
. ! {1 | i
£ | | |f Smm 36.“(}J
o 50 H T =
@ | / 2mm 330,
e P ]
% 80 ? 1.18mm 31, |
i
o i i L§
£ 600um 25.0,
g 40 : - B B
b | | = 425pm 27.
£ 1| i - a
30 = 212pm 20 |
.1
150um 17.0
20 -
63um 9. |
’/ 1
10 ]
_____._-n""'— el = :
0 ___.__---)F-" Tum 3.0
0.002 0,006 0.02 0.06 0.2 0.6 2 & 20 &0 200 600 1um '_|_,r i
: , ! ] i
D Fine I Medium i Coarse Fine Medium Coarse Fine Medium | Coarse ' L
; CLAY COBBLES | BOULDERS' ’
i SILT SAND GRAVEL : ]
L
1
Grading Analysis Particle Proportions i
DBS 66 .6mm Cobbles + Boulders 21.1% 1
D60 28.6mm Graval 43.9% }
D10 70.2um Sand 24.2%
Silt 7.1% |
|
Uniformity Coefficient 407.9 Clay 1.7% 8|
Method of Preparation : BS 1377:PART 1:1990:7.3 Initial preparation 1990:7.4.5 Particle size tests
Method of Test : BS 1377:PART 2:1990:5 Determination of particle size distribution
Remarks

Produced by the GEOtechnical DAtabase SYstem {GEQDASY), Copyright (C) 1997 A.F. Howland Associates - Tef. (01603) 250754
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FIG 7
TERRA TEK lelted Laboratory Test Results
Tel:(01236) 748084 Fax:{01236} 748062

Site Name : FORFAR LEISURE CENTRE #::nber

3424
Client Angus Council

Sheet
Engineer Property Services

2/9

DETERMINATION OF PARTICLE SIZE DISTRIBUTION

Borehole / Depth | Sample
Trial Pit Description
No, (my
2 2.50 | B3 Brown slightly clayey silty sandy ASH and GRAVEL, including fragments of glass, wood, rubber and
plastie, with organic matter {rootlets} (FILL).
Sieve / %
Particle | Passing
Size
100
37.5mm 100.0
] 99 20mm 87.0
/ 10mm 74.0
BO
1 / Smm|  65.0
b
1
70 Ve 2mm 5s5.0
2 ¢
- A 1.1Bmm 50.0
o 60 /
3 / 60Gum 44.0
o S0 res azspm|  41.0
h
g T 212¢m|  30.0
g a0
h 150um 26.0
g /|
10 V/ ¢ €3pm 16.0
25um 11.0
20 ¥ =
".( Tum 5.0
Vel
10 | 2pm 2.0
L Ly
1]
Q
0.002 0.006 0.02 0.086 0.2 0.6 2 [ 60 200 600
— 1
. g Fine j_ Mediuml Coarse Fine (Medium i Coarse Fine _I Medium lcoarse
] ' CLAY = COBBLES | BOULDERS'
4 ; SILT SAND GRAVEL L
Grading Analysis Particle Proportions
bBS 18.0mm Cobbles + Boulders 0.0%
D60 3.2mm Gravel 45. 0%
D10 20.2pm Sand 39.3%
Silt 13.7%
Uniformity Coafficient 156.4 Clay 2.0%

Method of Prep

Method of Test

Remarks

aration BS

BS

1377:PART 1:1990:7.3 Initial preparation 15%0:7.4.5 Particle size tests

1377:PART 2:19590:9 Determination of particle size distribution

e e
[

b

Produced by the GEQtechnical DAtabase SYstem {(GEQDASY), Copyright {C) 1887 A.F. Howland Associatas - Tel. (01603) 250754
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FIG &8

TERRA TEK Limited

Laboratory Test Results
Tel:{01236) 748084 Fax:{01236} 748062 !
Job |
Site Name : FORFAR LEISURE CENTRE Number I
3424
Client Angus Council
|Sheet 11
Engineer Property Services | |
8/e .
X "
DETERMINATION OF PARTICLE SIZE DISTRIBUTION - .i
|1
Borshole / Depth Sample r
Trial Pit Dascription
No. {m} |
2 S.00 Bs Brown silty SAND and GRAVEL with occasional cobbles.
|
Ll
Sieve / % M
Particla | Passing | |
Size
100 ¥ ot
) T B O
| : | | H ' €3mm ‘*-'m].ol
50 : t 1A 37.5mm| - C{ 1
i 1 1
| 20mm 54.0 |
8o - -
1 | 10mm €3.0
1 Ty
70 1 -+ Smm 52.0 |
Q | | | |f .....—.—.—[| |
& ! | 2mm|  50.0"
&0 e
n ! ] 1.18mm 49.0
= | | 11 | __.u---"#*"* i T |
o S50 T " 1 600pm|  46.C
s 4 T < 1
e i od 425um 43.0
g a0 H 7 +
B | | / 212um 29.¢l,
a 1
ELy 150um 21.¢
/ il
6lpm 7.0
20 | A
// 27um 6.0
g
10
x--"""(, | i i
II
0 » :
0.002 0.006 0.02 0.06 0.2 0.6 2 [ 20 &0 200 €00 ]
N . : g B . % | :
' Fine Medium [ Coarse | Fine [Medium ] Coarge | Fine | Medium | Coarse g )—l
! CLAY COBBLES | BOULDERS' .
N SILT SAND GRAVEL :
[l
L
11
Grading Analysis Particle Proportions ﬁ I
Das 2. 3Imm Cobbles + Boulders 3.9% o
D60 38.4mm Gravel 46.1% |
1
D10 75.9um Sand 43.1%
Silt - §
1
Uniformity Coafficient S06.6 Clay - |
|
Method of Preparation : BS 1377:PART 1:1990:7.3 Initial preparation 1990:7.4.5 Particle size tests lj
Mathod of Test :  BS 1377:PART 2:1990:9 Determination of particle size distribution ]

Remarks

Produced by the GEOtechnical DAtabase SYstem (GEODASY), Copyright (C) 1997 A.F. Howland Asscciates - Tel. (01603) 250754 D
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FIG 9
T imi
ERRA TEK lelted Laboratory Test Results
Tei:(01236) 748084 Fax:(01236) 748062
Job
Site Name : FORFAR LEISURE CENTRE Number
3424
Client Angus Council I
Sheat
Engineer Property Services
9/9
Borehola / Depth | Sample
Trial Pit Deascription
No. im)
2 §.00| B? Brown silty SAND with occasional gravel.
Sieva [ %
Particle | Passing
Size
100
| L Smm| 100.0
Xl
o { 2mm 99.0
1.18mm 28.0
BO
/ 600um 3.0
10 425um 86.0
om
= 212pm 43.0
o &0
5 / 150um 23.0
% 50 &3um 6.0
H 27pm 4.0
o 40
5]
1
o
-
o }[
20 /
I
10 4
T |
0
0.002 0.006 0.02 0.08 0.2 0.6 2 [ 20 &0 200 600
] Fine Medium | Coarse| Fine |Medium | Coarse] Fine I Medium | Coarse :
4 CLAY COBBLES| BOULDERS,
SILT SAND GRAVEL N
Grading Analysis Particle Proportions
D85 418.2pm Cobbles + Boulders 0.0t
D60 279.1um Gravel 1.0%
D10 77.3um Sand 93.1%
Sitt B
Unutormity Coetficient 3.6 Clay -
Method of Preparation BS 1377:PART 1:1990:7.3 Initial preparation 19%0:7.4.5 Particle size tests

Method of Test

Remarks

BS

1377:PART 2:1990:9 Determination of particle size distribution

Produced by the GEQtechnical DAtabase SYstem {(GEQDASY), Copyright (C} 1997 A.F. Howland Associates - Tel. (01603) 250754
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APPENDIX A2 - ANGUS DISTRICT COUNCIL CRACK MONITORING RESULTS / NOTES
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AM/JS
Messrs. G. R. M. Kennedy & Partnersa,
24 Rutland Streat,
EDINBURGH

Mr. Miller
F.A.0, Mr, J. Wilson

13 September 1684

Dear 3irs,
LEISURE CENTRE, FORFAR

I refer to your site meeting of 11 September 1984 with my Area Technical 0fficer,
Mr. Miller, at the above property and enclose as agreed a copy of the “tell-tale"
readings over the past three montha. Further readinga will be forwarded for your
information over the next six months after which it 1s hoped a clearer picture
will emerge as to how the building is moving, particularly in relation to weather
conditions which shall also now be noted.

Yours faithfully,

DIRECTOR OF TECHNICAL SERVICES

Encl.
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FORFAR LEISURE CENTRE

TELL TALES

UPPER FLOOR -~ DISCOTHEQUE AREA/G.P. ROOM

CRACK TO PARTITION WALL ADJOINING UPPER DRAMA STUDIQ AREA

Previous Present Intermediate Rate Total Rate

Date Reading Reading of Movement of movenment
(mm) (mm) (mm) (mm)
11/6/84 - 72 = -
18/6/84 72 72 = -
25/6/84 72 72 - -
3/7/84 72 73 +1 +1
9/7/84 73 73 - +1
16/7/84 73 73 - +1
30/7/83 73 73 - +1
6/8/84 73 73 - +1
14/8/84 73 73 - +1
22/8/84 73 72 -1 -
3/9/84 72 72 - -




UPPER FLOOR - COFFEE BAR ADJOINING RECREATION AREA

CRACK ACROSS FLOOR SLAB

Previous Present Intermediate Rate Total Rate
Date Reading Reading of Movement of movement
(mm) (mm) (mm) (mm)
11/6/84 - 95 = - .
18/6/84 95 95 - -
25/6/84 95 95 - -
3/7/84 95 95 - o
9/7/84 95 95 . S
16/7/84 95 94 -1 -1
30/7/84 94 94 = -1
6/8/84 94 93.5 -0.5 -1.5 =
14/8/84 93.5 93 ~-0.5 -2 L
22/8/84 93 92.5 -0.5 -2.5 i
3/9/8M 92.5 93.5 +1 -1.5 R

=




GROUND FLOOR - SPORTS HALL STORE

CRACK TO RIGHT HAND SIDE OF DOOR NGC. 58 TO WALL SUPPORTING RSJ (VIEWED FROM INSIDE)

Previous Present Intermediate Rate Total Rate
Date Reading Reading of Movement of movement
{mm) (rm) (mm) (mm)
11/6/84 - 90 - = .
18/6/84 90 90 = -
25/6/84 90 90 - -
3/7/84 90 90 - -
9/7/84 90 90 - -
16/7/84 90 90 = -
30/7/84 90 88.5 -1.5 ~-1.5
6/8/84 88.5 87.5 -1 -2.5
14/8/84 87.5 88.5 +1 -1.5
22/8/84 88.5 89 +0.5 -1
3/9/84 89 88.5 -0.5 ~1.5




GROUND FLOOR - SPORTS HALL STORE

CRACK TO LEFT HAND SIDE OF DOOR NO. 58 (VIEWED FROM INSIDE)

Previous Present Intermediate Rate Total Rate
Date Reading Reading of Movement of movement
(mm) (mm) {mm) (mm)
1
11/6/84 - 82 = -
18/6/84 B2 82 - -
25/6/84 82 82 - -
3/7/84 82 82 - -
9/7/84 82 82 - -
16/7/84 82 82 - -
30/7/84 82 81 -1 -1
6/8/84 81 81 - -1 .
14/8/84 81 81 - -1 &
22/8/84 81 81 - -1 g
3/9/8% B1 81 S -1 B




GROUND FLOOR -~ VIEWING LOUNGE

CRACK ACROSS FLOOR SLAB AT EXTERNAL WINDOW

Previous Present Intermediate Rate Total Rate
Date Reading Reading of Movement of movement
(mm) (mm) (mm) (mm)
3/7/84 - 104 - - .
9/7/84 104 104.5 +0.5 +0.5
16/7/84 104.5 104 -0.5 S
30/7/8Y4 104 103.5 -0.5 -0.5
6/8/84 103.5 103 ~0.5 -1
14/8/84 103 103 - -1
22/8/84 103 103 - -1
3/9/84 103 103.5 +0.5 +0.5
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A M
_—""" 461 Union Street

Aberdeen AB1 2DB

Tel Aberdeen {0224) 59127,

GRMKennedy & Partners AR e

Mr Guthrie ourre!  R./FG/386/5.2
Angus District Council your rel

Department of Technical Services ; dae 29 June 1984
County Buildings

FORFAR

Dear 5ir

FORFAR LEISURE CENTRE

As requested we enclose here a copy letter from our Structural Engineer which
details the resin treatments recomended by him for the "filling in" work
to cracked walls and floors.

It is understood that no such work is to proceed presently until all are
satisfied that movement is no longer occurring.

Because our Mr Parker is now on holiday, our Mr Roy will arrange to visit
with Mr Wilson during the next 2 weeks.

We trust that this arr'a?gement is satisfactory.

e
/

I//Q
/
for GRM Kernedy & Partners AT N o

Yours faithfully

/

Enc /,
Ll = - i ‘\
 RECEIV-

cc Mr J Wilson GRM Kennedy & Partners Edinburgh
Pariners Associates 24 Rutland Street
George AM Kennedy DA (Edin) RIBA RIAS Laurence MH Lear DA (Edin} RIBA Edinburgh EH1 2AN
Alan WG Burneti DA (Edin) RIBA RIAS James N Hammond DA (Dundee} RIBA RIAS Telephone 031-229 8921
Russell Parker BA Hons Arch (Manchester} RIBA RIAS James G Roy Dip Arch AIBA RIAS
Robert Wright DA (Edin) RIBA RIAS Peter A Henderson B Arch Hons (Heriot-Watt) RIBA RIAS 12 Queens Crescent
Alan W Fiddes Dip Arch (Abdn) RIBA RIAS Glasgow G4 88L

Consultanis Telephone D41-333 0550

Douglas M Angus CEng MICE
Esplanade. Lerwich
Shetland ZE1 OLL
Tetephone Lerwick {0595) 2145
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Gey T® A Miuusa 461 Union Street

p2)el &b Aberdeen AB1 2DB
Tel Aberdeen (0224) 59127,

GRMKennedy & Partners 2 Dranming Sehocies

Angus District Council o« RP/FG/386/5.2
Department of Technical Services Lyoue et

County Buildings . o¥e 7 June 1984
FORFAR

For the Attention of Mr Guthrie

Dear Sir
FORFAR LEISURE CENTRE

We enclose here a copy of a letter dated 6 June 1984 from our Engineer, in
which you will note that the structural stability of, the column within the
"boat store! at the rear of the Centre is entirely 'sound..

Information relating to the resins will be passed to you 1mned1ate1y they
have been received by ourselves.

Yours faithfully

fé\l\}ibﬁ \ \Q‘i\\/ﬁ B
for GRM Kennedy & Partners ) /<5/‘ .\1?7‘\

AR
Enc [y =~ A vl
}_' ; ::“ e
o . T el e
* . i e - e
cc Mr J Wilson GRM Kennedy & Partners Edinburgh A Ly n-}.
: &
Pariners Associgtes 24 Rutland Streel
George RM Kennedy DA (Edin) AIBA RIAS Laurence MH Lear DA (Edin) RIBA Edinburgh EH1 2AN
Alan WG Burnett DA (Edin) RIBA RIAS James N Hammond DA (Dundee) RIBA RIAS Telephone 031-229 8921
gussell &ark:r S: ("é‘,’,"s,‘}'fa"',\”ﬁ‘f"gh“""’ RIBARIAS  James G Roy Dip Arch RIBA RIAS 20 c
obert Wright in Peter A Henderson B Arch Hons {Heriot-Watt) RiBA RIAS 12 Queens Crescent
Alan W Fiddes Dip Arch (Abdn) RIBA RIAS ¢ ) Slasgow G4 98L
Consultants Telephone 041-333 0550

Douglas M Angus CEng MICE
Esplanade. Lerwick
Shettand ZE1 OLL
Telephone Lerwick (0585} 2145
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GRMKennedy &

GRM Kennedy & Partners
461 Union Street -
ABERDEEN

ABl1 2DB

o P e
i x,:-.‘m\j ARIGHE l - ]
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"CCTION TAKEN
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24 Rutland Street
Edinburgh EH1 2AN
Telephone 031-229 8921

wliag

ol Gult |
Dar'tners QNI ssarchitects, engineers

& planning consullants

* ourcel JW/JR/386/4.1

yaur el

For the attention of R Parker Esq

Dear Sirs

FORFAR LEISURE CENTRE

gate 6 June 1984

We are in receipt of your letter dated 24 May 1984 and confirm that we will
pass to you the details of the various resins recommended in our report

dated 23 March.

With regard to comments being made regarding strengthening §f the support

. column in the boat store, we have no knowledge of thghg-combénts and{in
fact the column appears structurally sound. The load on the brick column

= is from a light roof only and the majority of the load iIs from self ﬁgight.

once the tell tales have been positioned.

Yours f{aithfully

an.u_&‘; Q@Qn.&

for GRM Kennedy & Partners

Partners .

George RM Kennedy DA {Edin) RIBA RIAS

Alan WG Burnett DA {Edin) RIBA RIAS

Russetl Parker BA Hons Arch (Manchester) RIBA RIAS
Robert Wright DA {Edin} RiBA RIAS

Alan W Fiddes Dip Arch {Abdn} RIBA RIAS

Associates

Lawrence WH Lear DA (Edin) RIBA

James N Hammong DA (Dundee) RIBA RIAS

Jarmes G Roy Dip Arch RIBA RIAS

Peter A Henderson B Arch Hons (Heriot-Wart) RIBA RIAS

Comsutants
Dougles M. Angus CEng MICE

- We confirm that we will await your instructions regarding a site meeting

12 Queens Crescent
Glaszow (G4 9BL
Telephone 041333 D550

481 Union Street
Aberdeen AD1 208 .
Teiephane Aberdeen (0224) 51272

Esplanade Lerwick
Shetlang ZE1 DLL
Te'ephone Lemwich 1(D20C) 2145
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461 Union Street -
Aberdeen AB1 2DB
Tel Aberdeen (0224) 58127

GRMKennedy & Partners & Praring conautionts

ourret RP/PG/386/2.1
-your ref

dae 24 May 1984 '

Angus District Council
Director of Technical Service
County Buildings

FORFAR

Dear Sir

FORFAR LEISURE CENIRE

We refer to our meeting yesterday with your Mr Guthrie, Mr Millar and the
Manager of the Centre, when we examined again the various areas of cracking
within the building, and confirm below the various points now to be carried
out:

1 In order to ascertain whether any further movement is taking place, it
was agreed that Mr Millar would have fitted another set of "tell tales"
These would be of the "metal pin" type rather than glass, would be fitted
at least within the disco area, the sports hall store and drama hall
store, and would be fixed to the load bearing walling rather than in
certain places to plaster or render. Consistent monitoring would be carried
out over at least a 3 month period.

2 A further visit will be arranged with ourselves and the Structural Engineer
to re-assess the position and to examine the roof covering.

3 Detailed information will be supplied regarding eventual remedial action
to be taken, in particular specification information for resins to be
used, =

4  Polysulphide sealant is to be applied to all junctions of wall/door/windows/
asphalt within the climing tower (carefully fill '"hole" between window
and side wall), as a first step to deal with water ingress: the problem
to be monitored for further ingress.

5 Information to be obtained on a suggested change to gas from present

oil fuel.

Kindly/
Partners Associales 24 Rutland Stree!
George RM Kennedy DA (Edin) RIBA RIAS Laurence MH Lear DA (Edin) RIBA Edwburgh EH1 2AN
Alan WG Burnett DA (Edin) RIBA RIAS James N Hammond DA (Dundee) RIBA RIAS Telephone (31-229 8921
Russel! Parker BA Hons Arch {Manchester) RIBA RIAS  James G Roy Dip Arch RIBA RIAS
Robert Wright DA {Edin} RIBA RIAS Peter A Henderson B Arch Hons (Heriot-Watt) RIBA RIAS 12 Queens Crescent
Alan W Fiddes Dip Arch {Abdn) RIBA RIAS Glasgow G4 9BL

Consultants Teliephone 041-333 0550
Douglas M Angus CEng MICE

Esplanade, Lerwick

Shetland ZE1 OLL

Telephone Lerwich {0595) 2145
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GRM Kennedy & Partners

2
24 May 1984

Director of Technical Services

Kindly advise us when the "tell tales" have been fitted in order that the

next visit can then be arranged: we will write again once further information

is available on the other matters. v

Yours faithfully

for GRM Kennedy & Partners -

cc Mr J Wilson GBEM Kemnedy & Partners Edinburgh
Manager Forfar Leisure Centre
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461 Union Slree-t
Aberdeen AB1 2DB
Tel Aberdeen (0224)581272

GRMKennedy & Partners A

Scottish Gas ' " owret RP/FG/3B6/6.5

80 East Dock Street your rel _ s
DUNDEE dote 24 May 1984

Dear Sir

FORFAR 1ETISURE CENTRE

The above Centre was completed several years ago, and an o0il fired central
heating system installed.

. Consideration is now being given to this being changed to a gas fired system
and we would be obliged if you would advise us of the costs involved in bringing
‘a2 gas supply to the Centre from Craig O'Loch Road, what capital expenditure
would be required to the existing boiler installation for its conversion
and lastly some indication of the annual nnning costs were gas fuel to be
used here. - -

We would be obliged if you could examine these matters at your eérliest possible
opportunity and report to us.

Yours faithfully
for GRM Kennedy & Partners

cc Angus District Council Director of Technical Services «~
Manager Forfar Leisure Centre

Pariners Associates 24 Autiand Street
George AM Kennedy DA (Edin) RIBA RIAS Laurence MH Lear DA (Edin} RIBA Edmburgh EHY 2AN
Alan WG Burnen DA (Edmn) RIBA RIAS James N Hammond DA {Dundee) RIBA RIAS Telephone (31-229 8921
Russell Parker BA Hons Arch {Manchester) RIBA RIAS  James G Roy Dip Arch RIBA RIAS
Robert Wright DA (Edin) RIBA RIAS Feler A Henderson B Arch Hons (Heriol-Watt) RIBA RIAS 12 Oueens Crescent
Alan W Fudoes Dip Arch (Abdn) RIBA RIAS Glasgow G4 9BL

R Consuhiants Tekephone 041-333 0550

Doug'as M Angus CEng MICE -
Esplanade Lerwick
Shellang ZE1 OLL
Telephone Leaw o 108051 2148
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461 Union Street
Aberdeen AB1 2DB
Tel Aberdeen (0224) 581272

GRMKennedy & Partners - yegiects, engineere

Messrs G R M Kennedy & Partners * rourel RP/FG/386/4.1
Structural Engineers your sef .
24 Rutland Street dae- 24 May 1984
EDINBURGH

EM1 2AN

For the Attention of Mr J Wilson

Dear Sir
FORFAR LEISURE CENTRE

A further visit was made today to the Forfar lLeisure Centre, and having examined
again the cracking in various areas, requested that more "tell tales" are
fixed over certain cracks in order to establish whether movement is still
taking place: a copy of our letter' is enclosed here.

In addition, we would be obliged if you’ could provide us with more detailed
information regarding the proposed remedial work, and arrange to visit with
us, following confirmation that the new '"tell tales" have been fitted.

lLastly, we understand that comments had been made previously about the
strengthening of the centre support comumn within the old boat store, where
an inner brick wall has been removed. Would you please provide this 1nformat10n
at your earliest opportunity.

Yours faithfully

for GRM Kennedy & Pariners

Enc

cc Angus District Council Director of Technical Servicesv” J
Manager Forfar Leisure Centre

Partrers Asspciates 24 Rutand Street
George AM Xennedy DA (Edin) RIBA RIAS Laurence MH Lear DA {Edin) RIBA Edinburgh EH1 2AN
Alan WG Burmnen DA {Edin} RIBA RIAS James N Hammond DA (Dundee} RIBA RIAS Telephone (31-229 8921
Russell Parker BA Hons Arch (Manchester) RIBA RIAS  James G Roy Dip Arch RIBA RIAS
Robernt Wright DA (Edin) RIBA RIAS Peter A Henderson B Arch Hons [Heriot-Wart) RIBA RIAS 12 Oueens Crescent
Alan W Fddes Dwp Arch [Abdn) RIBA RIAS - Glasgow G4 9BL

. Consutiants Telephone 041-331 0550

D 1as k¢ Angus CEng MICE
ouglas nd e Esplanade Lerwich

Shetland ZE1 OLL

Telephone Lerach (0295) 2145
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FAL 461 Union Street v
E 0 e Aberdeen AB1 2DB

S
24 I b"lg"'f‘ - Tel Aberdeen {0224) 51272

GRMKennedy & Partners R e conuiants

Angus District Council ou el RP/FG/386/2.1
Maintenace Department your re'

County Buildings cre 3 April 1984
Market Street

FORFAR

For the Attention of Mr Guthrie

Dear Sir
FORFAR LEISURE AND RECREATTON CENTRE

We have now received the detailed Structural Report from our Engineer following
his examination of the Leisure Centre at Forfar: a copy of the Report with the
accompanying drawings are enclosed here.

You will note that it is the Engineer's opinion that the cracks are essentially
"cosmetic" problems due to differential settlement, and are not a cause for
any concern over the structural stability of any part of the Centre.

Once you have considered the recommendations made there, perhaps you might feel
that a further meeting would be helpful before deciding what action is to be
taken, and to agree what other information should be provided regarding the
Drama Studio etc.

We look forward to hearing from you.

Yours 1 althfully %

for GRM Kennedy & Partners

=7

.
3o
3 \’:]’-\j)

ueh

Enc

cc Mr J Wilson GRM Kennedy & Partners Edinburgh

Pariners Assotiates 24 Aunang Streel

George M Kennedy DA (Edin) RIBA RIAS Laurence MH Lear DA (Edin} RIBA Edinburgh EH1 2AN

Alan WG Burnett DA (Edin) RIBA RIAS James N Hammand DA {Dundes) RIBA RIAS Telephone 031-229 891

Russell Parker BA Hons Arch (Manchester) RIBA RIAS James G Roy Dip Arch RIBA RIAS

Robert Wright DA [Eain) RIBA RIAS Peter A Henderson B Arch Hons {Henot-Watt) RIBA RIAS 12 Queens Crescent

Alan W Fiddes Dip Arch (Abdn) RIBA RAIAS Glasgow G4 9BL
Consultants Telephone 041-332 055G

Douglas M Angus CEng MICE
e " ? Esplanade Lerwich
Shenand ZE1 OLL
Telephone Lerwick 105858 2135
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24 Rutland Street
Edinburgh EH1 2AN
Telephone 031-229 8921

architects, engineers
& planning consultants

GRMKennedy & Partners

GRM Kennedy & Pariners owret JW/JR/386/4.1
461 Union Street your rel

ABERDEEN date 23 March 1984
ABl1 2DB

For the attention of R Parker Esg

Dear Sirs
FORFAR LEISURE / RECREATION CENTRE

Please find enclosed our engineers notes and recommendations regarding the
reported cracking at the above.

It would be appreciated if you couid deal directly with Mr Guthrie of the
local authority maintenance department regarding supervision, etc of the work
to be undertaken.

If we can be of further assistance please do not hesitate to contact us.

for GRM Kennedy & Partners

Yours faithfully

] : : GRAK A2 ' -

)
| Y e -
| T T@( 1
i
; R 1984
L .
; .
I
i

Pariners Assocates 1?2 Queens Crescent

George RV Kennedy DA {Ec:.n) RIBA RIAS
Alan WG Burneft ol {Edin) RIBA RIAS

Fussell Parket BA Hon: Arch (Manchester) RIBA RIAS
HRoben Wright DA (Edin) RIBA RIAS

Alan W Fidges Dip Arch (Abdn) RIBA RIAS

Laurence MH Laer DA {Edin} RIBA °

James N Hammond DA fDundee] RIBA RIAS

James G Roy Dip Arci RIBA RIAS

Peter A Henderson B Arch Hons (Henol-Wan; RIBA RIAS

Consuhants
Douglas M Angus CEng MICE

Glasgow G4 981
Telephone 0£3-333 D250

451 Uruon Streel
Abergeen AB1 ZDE
Telephone Abergeer (0224 51272

Esplanade Lerwich
Snetienc ZET QLL
Teiepnone Lemw oy (1208 2945
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FORFAR LEISURE / RECREATION CENTRE ""“""_34 MAR \934

L I—
Following a request for a report on various cracks in the wa ‘Eﬁﬁ’?]oors a£
the above, our Mr Wilson met Mr Guthrie {the Malntenance__ﬁﬁlcsz-eP—thE'tocal
Authority) on site. The following is a record of the findings with recommend-
ations regarding action required.

The project was constructed during 1973-74 on reclaimed land once covered by
the Forfar Loch. The make up of the material used as fill was poorly compacted

" rubble and unburnt household waste. The area ol the gtructure was stabilised

using a vibro floatation method by Cementation Ltd. It is to be expected that
some eettlement would take place. The major settlement would be during con-
struction and within the [irst two years and thereafter the rate would decrease
with compaction unless ground conditions altered i.e. water table fluctuation.

We asgume that none of the cracking is new but that perhaps some recent additional

movement h2s exaggerated that already cracked. A reason for this could be that
last summer was particularly dry during which the water level of the loch pre-
sumably fell and the surrounding soil dried more than normal. In particular if
the soil contains clay then shrinkage is to be expected. The reverse would be
the case during the following winter. With the resulting swelling of the soil

any cracking could be exaggerated. This would also tend to push walls, etc. off

plumb

The most apparent cracking is noted on the enclosed copies of the layout drawings

and the following are our notes and recommendations:

Notes Recommendations

DREMA  STUDIO

The walls on the south side have some Pzke out and repoint the brick. Patch
horizontal cracks, possibly due to finish.

movement of the columns creating
tension in the bed joints of the
brick. There is no obvious crack-
ing outside.

There is some horizontal cracking at Rake out and repoint the brick. Patch
high level at the north and south cor- | the finish.

ners. This is possibly due to column
movement creating tension in the bed
joints of the brick. There is no
obvious cracking on the outside.

The expansion joints in the west wall Rzke out and repoint the brick. Patch
have opened up with some slight crack- the finish.
ing adjacent to Door No 10.

There is a diagonal crack between the Rake out and repoint the brick. Patch
windows to the upper lounge. the finish.

the

There 1s some tearing of the 1ino {loor | Lift the floor finish. Remove all dust,
finish. We assume this is over crack- etc. from the cracks and fill with suit-

ing in the joints of the precast {floor able resin.
glabs. The full extent of this crack-
ing i unknown.

rEAMA/
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GRM Kennedy & Partners

DRAMA STORE

There 1s some glight cracking to one
side of Door 9 and crushing of the brick
on the other side.

There is a diagonal crack to one side of
Boor 11 and a vertical crack at the
other side. The brickwork at the
vertical crack has risband joints.

There is a diagonal crack in the soffit of
a precast concrete unit at ceiling level.

Corridor to Green Room

There is a vertical crack above the
radiator recess. This is unbonded brick
and non-structural.

There are two lines on the floor finish.
This looks like cracks under.

Between door 16 and the viewing lounge is
a crack in the joint of the slabs above
ceiling level. This is over the 230 wall
2t the end of the seating unit. The
floor units have settled across this wall.

Viewing Lounge

There is a crack in the flocor of the view-
ing lounge. This is along the joints of
the precast floor units.

Corridor to Sguash Courts

There is cracking over the door to Court
1. This is a hair crack and common with
thermal movement or slight settlement.

There is a vertical crack in the corridor
side of the duct between the male and
female cloakrooms.

There is a small crack at high level
adjacent to the seat unit on both sides
of the wall forming the backwall of the
male cloakroon.

5QUASH COURTS
There is a c¢rack in one corner of Court
No 2.

At the bottom of the wall lining is a gap
of approximately 25mm. The squash balls
are sticking in this gap.

Rake out and fill the crack. Remove
the crushed brick and replace, dry pack
under the slab.

Rake out and fill the cracks.

Rake out and fill the crack with suit-
able resin.

Fill the crack prior to decorating.

Lift the lino finish rake out the cracks
and fill with suitable resin.

Fill the crack with suvitable resin from
above.

Lift the finish and fill the crack with
suitable resin.

Fill the crack.

Chip off the wall finish over a strip to
cover the full width of the cracked area.
Cut vertically and form an expansion
joint. Fill the cracks with suitable
resin. The expansion joint to be 10mm wid
with plaster stops each side and filled
with Kork-Pak or equal and mastic pointing

Fill the cracks.

Fill the crack

We would suggest removing the temporary

packing and filling the gap using cempri-
band (pre-compressed) or filling the gap
with a {i11it of wond glued to the fiacr.
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GHM Kennegy & Fallnets

he

There are some open joints in the wood-
wool slab roof. There are no signs of
leaks and no obvious tearing of the roof
finish.

There is some cracking at the end of the
beams at high level to the viewing
corridor.

CORRIDOR BETWEEN SWQUASH COURTS AND SPORTS
HALL

There is a vertical crack above a power
power point. We suspect that this is over
a line of conduit.

BOAT STORE

There are some cracks in the corners and
at the end of a beam on the outside wall.

There is a severly twisted joist support-
ing the woodwool roof. This may produce
deflection in the roof and ponting or
falure of the Tinish.

GROUNDSMANS STORE

There are some cracks in the corners, two
of which are where the brick is built with
risband joints.

SPORTS HALL STORE

There are some cracks at beam supports and
at the corners behind RWP's. There are
also some cracks running parallel to the
door jambs. .

There appears to be a glight fall in the
floor to the north of the middle dwarf
wall. This could be slight settlement
and would account for most of the cracks
and the tendency for the north wall to
lean outwards.

There are open joints in the woodwool slab
roof. There are no reported leaks hence
no tearing of the felt.

s

SPORTS HALL

There are some minor hair cracke in the
brick.

At/

No action required.

Fill the cracks.

Fill the crfack.

Fi11 all c¢racks using suitable resin.

Provide 100 x 50 dwants between the

joists to restrain the twisted joist.

If it is not possible to straighten the
joist thenm pack up to support the woodwool
roof slabs. The dwangs to be positicned
in between at least three joists each side
of twisted joist.

Fill up the cracks.

Fill all cracks with suitable resin.

resin.

Fill all cracks with suitable

No action required.

No action required.
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LRV nelibeuy Gralliicls

At the south end the columns appear to
have a slight bow. Since these are
purely wind columns and carry virtually
no vertical load we suspect that either
the columns were erected to this shape
or that slight heaving of the foundation
has taken place or that the main columns
have settled relative to the wind
columns.’

There is an open horizontal joint in the
brick at this gable.

Externally there is no obvious cracking
except on the north wall of the boat
store. This is a vertical crack midway
along this elevation.

DISCOTHEQUE AREA / G P ROOM

There are many cracks in the joints of
the floor units. These are generally
over the ground floor walls and are the
result of differential settlement.

An expansion joint in the wall to the
Drama Studio is open. The finish is not
boss but there is a diagonal crack at
high level.

Séme of the roof joists have pulled out
of the Drama Studio wall by approx.
10mm.

There is a crack in the lloor across
Door G 16 and into the Coffee Bar.

There is a crack approximately 25mm wide
in the floor adjacent to the Coffee Bar
in the Recreation area.

The corridor between doors 19 and 20 has
a crack in the wall continuing from '
below and in line with the duct between
the male and female cloakrooms.

There is a crack over the support to the
junction of the two beams spanning over
the viewing area to the squash courts.

No action required.

Fill the joint.

Remove a strip of render each side of the
crack. Cut and form an expansion joint.
Fill the crack with resin and patch the
roughcast using render stop beads and
expansion joint filler.

Lift the fleoor covering. Clear out the
cracks and pour in suitable resin.

Remove the wall finish over the diagonal
crack ill with suitable resin and patch
the finish.

No action required.

Lift the floor
crack and ill

covering, clean out the

with suitable resin.

Lift the floor
crack and fill

covering, clean out the

with suitable resin.

Form an expansion joint as noted for the
floor below.

Cut back the finish and [ill the crack
with suitable resin. Patch the finish.
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Externally the only obvious cracking is that noted in the north wall of the
Boat Store.

On the roof there are no obvious signs of movement affecting the finish. However
in many places the mineralised felt used as flashing has bubbled and will probably
crack in the near future, especially those areas subjected to the direct sunlight.

We understand that there is a continuous problem of leaks from the climbing tower,
we did not investigate this.

‘We were asked for a report on the possibility of creating a new doorway within
the Drama Studio where a new store is proposed with a roller- shutter door forming
one wall of the store. We were also asked to report on the possibilities of
providing fixings to the floor for parallel bars. This will be reported at a
later date when all the information is to hand regarding the equipment. It
should be noted that the proposed roller shutter door may affect the acoustics

of the Drama Studio.

It cannot be guaranteed that further cracking will not take place but we would
expect this if any to be to a lesser degree.

Jw/IR/386/4.1
23 March 1984
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461 Union Street
Aberdeen AB1 2DB
Tel Aberdeen (0224) 591272

GRMKennedy & Partners & anmn conmurasts

Angus District Council ourrel RP/FG/386/2.1
Chief Architect your ref

County Buildings date 27 June 1985
FORFAR

DD3 3LG

For the Attention of Mr A Miller

Opar Sir
FORFAR LEISURE AND RECREATION CENTRE

Following the visit toc the Centre on Tuesday last by our Mr Wilson, Structuyral
Engineer, we enclose here his report on the movement cracks within the building.

You will see that he notes no significant movement has occurrsd since tha fit-
ting of the '"tell tales' and advises that remedial work could now be undertaken
to repair the wall and floor cracks.

Please do not hesitate to contact us if we can be of any further assistance in
this matter,

Yours Faithfully

e ——
. 2

for GRM Kepnedy & Partners
Enc

cc Mr J Wilson Messrs G R M Kennedy & Partners Edinburgh e

I
e
! 3
™3
r |
4
\ ;
\ /
! - ¢
: /
Partners . Associates 24 Rutiand Street ’
George AM Kennedy DA (Edin} RIBA RIAS Lauvrence MH Lear DA (Edin) RIBA Edjnburgh EH1 2AN
Alan WG Burnett DA (Edin) RIBA RIAS James N Hammand DA {Dundee) RIBA RIAS Ijephone 031-229 8321
Russell Parker BA Hons Arch (Manchester) RIBA RIAS  James G Roy Dip Arch RIBA RIAS
Robert Wright DA (Edin) RIBA A Peler A Henderson B Arch Hons (Henot-Wart} RIBA RIAS 12 Queens Crescent
Alan W Fiddes Dip Arch [Abdn}) FISBA RIAS Glasgow G4 9BL

Telephone 041-333 0550
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Please return to 24 Rutland Street

461 Union Street
Aberdeen AB1 2DB
Tel Aberdeen (0224) 591272

GRMKennedy & Fartners & Slanmins coseurants

of

GRM Kennedy & Partners ourrel JW/NG/3B6/4.1
461 Union Street your ref

Aberdeen date 26 June 1985

For the attention of R Parker

Dear Sirs
FORFAR LEISURE AND RECREATION CENTRE

We confirm having met with Mr Millar of the Maintenance Department regarding
the repair of the previously reported cracking at the above. Continuous
readings have been recorded on tell-tails and the outcome is that only minor
movement is confirmed. The time of the readings and the weather conditions
suggest that in most cases the movement is probably thermal, but the cracks
in the joints of the £loor slabs are consistant with ground movement. Our
recommendation and conclusion is that:

1. In the walls all cracks should be raked out and grout filled prior to
redecorating.

2. In the floors the cracks should be raked out and any variations in level smeothed
out with grout filling to enable the floor covering to be laid level.

If any transverse cracks are found in the slabs when exposed then we should
be informed. 7

Nor further action should be necessary but some minor cracking will recur,
although this will become less obvious with successive decoration.

The organising and negotiating with contractors will be carried ocut by Mr Millar.

Yours faithfully ¥ -

stk Jre ]l
FILE .
) % | clmcuu.'- 1

for GRM Kennedy & Partners 2 7 JUNI985
TACKN. I

J . -
1 fanEN
i N

= —— -

Partners Associates 24 Rutland Street
George RM Kennedy DA (Edin FHBA RIAS Laurence MH Lear DA (Edin) AIBA Edinburgh EH1 2AN
Alan WG Burnett DA {Edin) RIBA RIAS James N Hammond DA (Dundee) RIBA RIAS Telephone 031-229 8921
ggls::enll \I:'ark:lr BR rondns)Aéngla?Rghesler) RIBA RIAS El'arnes G Roy Dip Arch RIBA RIAS o c :

rig| in eler A Henderson B Arch Hons {Heriot-Watt) RiIBA R 12 Queens Crescen
Alan W Fiddes Dip Arch (Abdn) RIBA RIAS ' b Grasgow G4 9BL

Telephone 041-333 0550
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APPENDIX A3 - ANGUS COUNCIL CRACK MONITORING RESULTS
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AVONGARD

Avongard Ltd, 61 Down Road, Portishead, Bristol, BS20 8RB. Telephone: 0275 849782

VAT Registered No 302 9872 56

CRACK MONITORING RECORD FOR THE
VERNIER, DIAL AND DIGITAL CALIPER SET

Facsimile: 0275 848062
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APPENDIX 3

Waw 2 - ExteanwaL Wau 1o Seoats Haw Srone

Wall 3 - Partition Wall Between Sports Store and Weightlifting Area / Créche

Diagrammatic Representation of Cracks
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AVONGARD

Avongard Ltd, 61 Down Road, Portishead, Bristol, BS20 8RB. Telephone; 0275 849782
Facsimile: 0275 848062

VAT Registered No 202 9872 56

CRACK MONITORING RECORD FOR THE
VERNIER, DIAL AND DIGITAL CALIPER SET

PROJECT __LccHSIDE LLISORE ceEnNTRE , FoRFAR
WALL 3 .
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Avongard Ltd, 61 Down Road, Portishead, Bristol, BS20 8RB.

PROJEC

AVONGARD

CRACK

Telephone: 0275 849782

VAT Registered No 302 9872 56 Facsimile: 0275 848062

MONITORING RECORD FOR THE

VERNIER, DIAL AND DIGITAL CALIPER SET
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Avongard Ltd, 61 Down Road, Portishead, Bristol BS20 8RB.
Telephone: 01275 849782 Facsimile: 01275 848062

VAT Registered No 302 9872 56

CRACK MONITORING RECORD FOR THE
STANDARD AND CORMER TELL-TALE

PROJECT __lecHs\bE LeisSuREe CcenTRL |, FoRFAR

LOCATION OF TELL-TALE _\WALL 23 - aAle. 3

Indicate on the diagrams below the TELL-TALE movement at each reading
+ represents crack opening - represents crack closing
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Avongard Lid, 61 Down Road, Portishead, Bristol BS20 8R8B.
Telephone: 01275 849782 Facsimile: 01275 848062

VAT Registered No 302 9872 56

CRACK MONITORING RECORD FOR THE
STANDARD AND CORMER TELL-TALE

PROJECT LoctsiDe LelsvRese L&.MTQE-JI FoRAAR,

LOCATION OF TELL-TALE _WALL 3 - ~o. 2

Indicate on the diagrams below the TELL-TALE movement at each reading
+ represents crack opening - represents crack closing
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AVONGARD

Avongard Ltd, 61 Down Road, Portishead, Bristol, BS20 8RB. Telephone: 0275 849782
Facsimile: 0275 848062

VAT Registered No 302 9872 56

CRACK MONITORING RECORD FOR THE
VERNIER, DIAL AND DIGITAL CALIPER SET

PROJECT _LecHsiDE LEISULRE CENTRE, FoREAR
walklt. 3J
! Date LOCATION OF DISCS OR SCREWS
I of
[ ading

TH 2V 3‘H

vz {2./op 29.34 36.4% 32. 1l iy
s -

af3(/>% 2 .o 36 .44 33,04 . !
-} .

|

1%(3 /9% 29. 4§ | 36. S 33.44 2H - K-

]
Ny

/4] 23 29.%8 3,53 32.90 H, 4
- . A0

-’ S

ig/f/‘bz 29.%% 2. 53 22.2(p v i

Y b

|

g -

] L

} /

! -

| W




Date
of
Reading

LOCATION OF DISCS OR SCREWS

9 o |3 el =)o

p—s
]

c2

= 8




PROJECT _LocHsSIibe LEISURE cenNTRE, FoRFAR

AVONGARD

Avongard Ltd, 61 Down Road, Portishead, Bristol, BS20 8RB. Telephone: 0275 849782
Facsimile: 0275 848062

VAT Registered No 302 9872 56

CRACK MONITORING RECORD FOR THE
VERNIER, DIAL AND DIGITAL CALIPER SET
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AVONGARD

Portishead, Bristol, BS20 8RB. Telephone: 0275 849782

Avongard Ltd, 61 Down Road,
Facsimile; 0275 848062

VAT Registered No 302 9872 56

CRACK MONITORING RECORD FOR THE
VERNIER, DIAL AND DIGITAL CALIPER SET
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Avongard Ltd, 61 Down Road, Portishead, Bristol BS20 8R8B.
Telephone: 01275 849782 Facsimile: 01275 848062

VAT Registered No 302 9872 56

CRACK MONITORING RECORD FOR THE
STANDARD ANMD CORMER TELL-TALE

PROJECT __beocHsSIDE LEISORE CanTRE K FeRfFAR.

LOCATION OF TELL-TALE _Watt. 4 - alo. 1

Indicate on the diagrams below the TELL-TALE movement at each reading
+ represents crack opening - represents crack closing
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APPENDIX 5

Wall 5 - Partition Wall Between Sports Hall and Corridor

Diagrammatic Representation of Cracks
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AVONGARD

Telephone: 0275 849782

Avongard Ltd, 61 Down Road, Portishead, Bristol, BS20 8RB.
Facsimile: 0275 848062

VAT Registered No 302 9872 56

CRACK MONITORING RECORD FOR THE
VERNIER, DIAL AND DIGITAL CALIPER SET
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AVONGARD

Avongard Ltd, 61 Down Road, Portishead, Bristol, BS20 8RB. Telephone: 0275 849782

VAT Registered No 302 9872 56 Facsimile: 0275 848062

CRACK MONITORING RECORD FOR THE
VERNIER, DIAL AND DIGITAL CALIPER SET

PROJECT _LochsSIDE  LEISLRE CERNTRE , FoRFAR
warL. S
) Date LOCATION OF DISCS OR SCREWS
! of
-, 1ding 1 2y 3+ 4v SH
iy
[}
- 13/2/2p 42. U 31.92 31 .0b 33.34 30.02
L
+/3/'2>S 42.30 31.8% 3. 20 33. 14- 36 .28
-
1#3(9% 42. 30 37.10 37.0D 33.p 30.23
“ l(r{‘i'hg 42 30 32, ol 3%. 00 33.0;,:- 30.28
U’A‘—Q/Q(‘BE azab 312 .\ 3F.=% 13 oo 1c. 34
'j.
) 7/7 42 .1 32.04 3712~ 3‘5,“1- 0. U

=

@ e

oy




LOCATION OF DISCS OR SCREWS

== ==

|
- r—

Date
of

Reading LV TH 2V
13223} 44 .44 S). 4 32.28
4/3/93 44 .30 5. R 3F. 1o
3/3(9% 44. 44 3
16/« (9% 44. 42 $r. 3% 337- 2L
25/ <98 A4 .30 1. 70 37.14
7{7[ >3 44 .38 41.9%0 37. 1 (“H

)|

LF-.'_M_'

‘... -

 e—

) 32 B2

= = e =




Avon

PROJECT _Lotnseibe LelswRe CENTRE

AVONGARD

Telephone: 0275 849782
Facsimiie: 0275 848062

gard Ltd, 61 Down Road, Portishead, Bristol, BS20 8RB.
VAT Registered No 302 9872 56

CRACK MONITORING RECORD FOR THE
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wALL (0
of
Reading
Lowet | LeFT LUPPER [RIGHT
| —
ey | oo | I e S =
[—1
i‘s{s (2% 5. © .
7/ 71 ,93 c.0 o

r1

=3 E=)

]




Date
of
Reading

LOCATION OF DISCS OR SCREWS




AVONGARD

Avongard Ltd, 61 Down Road, Portishead, Bristol, BS20 8RB. Telephone: 0275 849782
VAT Registered No 302 9872 56 Facsimile: 0275 848062

CRACK MONITORING RECORD FOR THE
VERNIER, DIAL AND DIGITAL CALIPER SET
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APPENDIX 6

Wall 6 - Partition Wall Between Canteen / Sports Hall

Diagrammatic Representation of Cracks

PANEL. 3
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APPENDIX 7

Wall 8 - Drama Store Wall

Diagrammatic Representation of Cracks
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APPENDIX A4 - SPORTS HALL STORES - REMEDIAL WORKS - DESIGNERS METHOD
STATEMENT AND HIGHLIGHTED HAZARDS







APPENDIX A4 - SPORTS HALL STORES - REMEDIAL WORKS -
DESIGNERS METHOD STATEMENT AND HIGHLIGHTED RISKS

In accordance with Construction (Design and Management) Regulations 1994 the following method
statement and highlighted risks are for incorporation into the pre-tender health and safety plan. I
would recommend that a health and safety meeting be arranged to discuss the following details with
the planning supervisor and any other members of the design team prior to preparation of the pre-
tender health and safety plan.

Degigners Method Statement

1) Install underpinning as per sub-contractors method statement (once approved).

2) Remove suspended ceiling and lighting in polygym arca affected by the works

3) Erect edge restraint scaffolding to allow access to roof / demolition of wall.

4) Remove upper 3.5m of timber and glass fire exit to polygym (manual techniques)

5) Prop ends of fingered joists on partition wall to slab - allow 1m working space each side of wall.

6) Prop end of existing roof support beam (spanning onto rear external wall of sports hall store) to
slab.

7) Remove roof covering and joist adjacent to rear external wall.

8) Take down upper 3.5m of rear external watt from existing movement joint 1o fire exit in polygym
(manual techniques).

9) Re-build rear external wall incorporating padstones for the existing and proposed beams,

10)Erect scaffold to facilitate access to beam bearings, splice connections, roof joists, and demolition
of partition wall.

11)Open top van with drop down tailgate at waist height to transport beams to site.

12)Manual handling of 3m long sections of 203 x 102 x 23 UB : 69kg / section - three man lift - lift
from van through fire exits and lay on slab,

13)Attach chain hoist to joists (consult engineer prior to carrying this out), and lift two beam sections
simultaneously and manoeuvre into position for shimming and connection at splice, ensure
100mm bearing at padstones.

14)Insert bolts and tighten nuts loosely.

15)Prop to scaffold either side of splice and manoeuvre beam until level, ensure 100mm bearing at
padstones.

16) Tighten nuts in splice, and steel shim tight to bearings and joist soffits.

17)Repeat steps 11-15 for opposite side of partition wall,

18)Remove props and scaffold.

[9)Reinstall joist adjacent to rear external wall and recover roof.

20)Demolish partition wall using manual techniques to top of slab level, and remove debris.

21)Remove scaffolding to wall.

22)Replace partition wall with timber partition.

Designers Highlighted Risks

The following pages contain details which are considered significant or unusual enough to warrant
inclusion in the pre-tender health and safety plan:
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FROBABILITY H/H Avoid Wherever Possible
H O Certain or near certain to occur L/L Maybe ignored
. OTHER VALUES
M O Reasonably likely to occur Control or Minimise Risk

L O Very Seldom gccurrence or never

PRINCIPAL CONTRACTOR TO DESCRIBE METHODS OF CONTROLLING HAZARD

1

2

9

10

MISCles risk{pp)
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RISK ASSESSMENT SHEET
RELATING TO CDM PROJECT PLAN DATED

PROJECT: Locusioe Losvne Cavme Seonm Haw Seme
flemepiac Wionucs

Angus
TASK/ACTIVITY: ©Oemouinory OF FIRE ExiT DODR. AND A0 WALL Council
TASK NO: Y ,%¥, 20 ANO PaRTITICA WALL .
IDENTIFIED HAZARD
FALLI NG GLASS

RISK ASSESSMENT (Tick relevant box)

SEVERITY PROBABILITY
H O Severe - Fatality, major long term injury or illness H . H > H .
M O Moderate - Short term injury or illness M H M M M L! sEVERITY
L O Minor - Other injury or illness L q L {1 L 4

250175210 IR g H/H Avoid Wherever Possible
H O Certain or near certain to occur L/L Maybe ignored
M d Reasonably likely to occur gontm?;ANI[diganise Risk
L 1 Very Seldom occurrence or never

PRINCIPAL CONTRACTOR TO DESCRIBE METHODS OF CONTROLLING HAZARD

1
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10

MISCles risk(pp)






RISK ASSESSMENT SHEET
RELATING TO CDM PROJECT PLAN DATED

PROJECT: Locrsioe Lasvne Covme Smonm How Sweme
flemepiac Worucs Angus

TASK/ACTIVITY:  mawvAL HANDLING OF 3pn SETTIONS oF 207 < \OL x22un Council
TASK NO: 12

IDENTIFIED HAZARD

OROPPED UG o TIOES ,  FINGERS

RISK ASSESSMENT (Tick relevant box)

SEVERITY PROBABILITY
H . Severe - Fatality, major long term injury or illness H . H o H :
M ] Moderate - Short term injury or illness 3 H M - M E
L a Minor - Other injury or illness = % N < L 4
FROBABILITY H/H Avoid Wherever Possible
H | Certain or near certain to occur L/L Maybe ignored
M | Reasonably likely to occur ggi?;:ﬁfmsise Rick

L ] Very Seldom occurrence or never

PRINCIPAL CONTRACTOR TO DESCRIBE METHODS OF CONTROLLING HAZARD

1
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9

10

MISC/es risk{pp)
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RISK ASSESSMENT SHEET
RELATING TO CDM PROJECT PLAN DATED

PROJECT: LocHsoe Losvne Covme Secnn Haw Some
lermepiae Worucg

Angus
TASK/ACTIVITY: PITRCH CHAIN MOISTS T2 —3DISTS AND LIET QeOms . Council
TASK NO: 12
IDENTIFIED HAZARD
FALLING BERMS

RISK ASSESSMENT (Tick relevant box)

SEVERITY PROBABILITY
H ] Severe - Fatality, major long term injury or illness H N H Vi H :
M O Moderate - Short term injury or illness L H M M M L| sEVERITY
L O Minor - Other injury or illness L H = L L L

Glslesh iy H/H Avoid Wherever Possible
H O Certain or near certain to occur e kenetd

. OTHER VALUES

M D Reasonably likely to occur Control or Minimise Risk
)6 O Very Seldom occurrence or never

PRINCIPAL CONTRACTOR TO DESCRIBE METHODS OF CONTROLLING HAZARD

1

9

10

MISCles risk(pp)






RISK ASSESSMENT SHEET

RELATING TO CDM PROJECT PLAN DATED

PROJECT: Locusioe Losvne Covme Secnt How Sweme

flemepiac Worues

Aﬂ Uus
TASK/ACTIVITY: femoOvE NZF (OVEQING AND TOIST a £ - COMM, & Council
TASK NO: 7,19
IDENTIFIED HAZARD
FALUING FrOM QOOF
RISK ASSESSMENT (Tick relevant box)
SEVERITY PROBABILITY
) H d Severe - Fatality, major long term injury or illness H . H v ;
M O Moderate - Short term injury or illness M H > M M L| SEVERITY
L O Minor - Other injury or illness L q b {s L L
e H/H Avoid Wherever Possible
H O Certain or near certain to gccur L/L Maybe ignored
OTHER VALUES

M ' Reasonably likely to occur

L5 | Very Seldom occurrence or never

Control or Minimise Risk

PRINCIPAL CONTRACTOR TO DESCRIBE METHODS OF CONTROLLING HAZARD

1

12

9

10

MISC/es nsk(pp)
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1st floor precost slab

RN NN NN NN NN

GP Room Store
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Screed to be removed to determine depth of crock
ond whether mesh is in ploce.
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