
John 7 Ryan 
and A s s o c i a t e s  

Report 
T 0 

Department of Housing and Works 
On 

Deanmore Primary School - Status of Building Deterioration. 
Issue 26/06/2007 

Introduction: 

As -instnlcted, J. S. RYAN AIT MIEAust CPEng attended the site on 14"' Jx~ne 2007. A brief was 
discussed on site and confirmed. The general purpose of the investigation was to provide a stnlctural 
overview of the stahls of the buildings based on the visible items of deterioration identified. 

Ian Weston from DHW was present along with Richard M ~ ~ r r a y  from Ronley Holdings who is 
currently involved in some corrective action and was available to remove covering to expose stnlcture 
where necessary and practical for the purpose of this exercise. 

The site is talcen her to face east to Deanmore Road for purposes of reference in this report. 

Any dimensions provided are for the purposes of desciiption and analysis only; any works should be 
based on site measurement. 

Methodology: 

The inethodology adopted for this investigation was: 

Some drawings of the origulal coilstruction were provided and perused. The stnlctural 
systeills adopted were noted where they were clear fi-oill the drawings. 

A general inspection of the extenlal surfaces and some internal areas was undertalen. 

Items of deterioration were pointed o~lt. 

Sample stnlchlral maintenance work in progress was exposed and inspected. This was on the ' 
east side of the adlninistration b~~ilding. 

The general condition of the buildings was assessed and the stnlchlral significance of the 

Drawings: 

The drawings provided were incoinplete and some were duplicated. 

The oldest of thein were ~lndated b~l t  were stamped "Revised 1966". 

Another part-set was dated February 1966 and shows 8 classrooms in both the north and 
soutfi blocks including four fut~ue classroom, one on the west end of south block and three on 
the west end of ilortl~ block. 

There is a part set dated September 1973 of additions and alterations including the library 
resource centre. 

As regards structural engineering drawings: 

There is one structural drawing for the library resource centre which appeared to be generally 
as constructed. 

Sti-uctural information on an architectural drawings relating to the classroom bloclcs but it was 
not an accurate representation of the "as constnlcted" building, the column system is 
different. 

Drawings prior to 1973 refer the campus as Noi-th West Scarborough Primary School. 

The drawings were useful for the purpose of a general overview, but not in detail. 
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Description: 

There are several building types with different stnlctural systems applied, all are single storey. 

The classroom blocls are mid-sixties constnlction. They have a stnlctural steel frame spanning 
across, with timber purlins and a metal deck roof The metal deck roof is relatively recent and we 
were advised that asbestos was replaced by the metal roof. The side walls are pre-cast concrete 
panels with exposed quartz aggregate finish, timber framed windows with light weight sheeted 
panels, or a combination of these. The end walls were double slcin briclc. We are advised that the 
classroom bloclcs were constructed in two stages which is also indicated on the drawings, but the 
construction is the same and the transition is, for all intents and purposes, seamless as regards 
stnicture. The classroom bloclcs are described as north bloclc and south block. 

Tllere were covered wallcways on the sides of the classroom bloclcs which appeared to have been 
added at a later time. 

The adininistration building on the east side of the campus has a similar wall stnlctuue as the 
classroom blocls. The drawings imply a different roof stnlcture, b~t t  that is not confirmed. 

There is a more recent covered assembly area. It is a standard design applied to many scl~ools at the 
time of construction. There were no drawings, but it is estimated to be around 12 to 15 years old. It 
has a thee  dimensional steel framed roof support and metal deck roof and clay brick surround. On 
one side there is a canteen facility constructed witl1 calciu~n silicate briclcs. 

The fi-ee standing library is a different constnlction, the steel frames &JB rafters and lOOSHS 
columns) supporting the roof have the coluinns exposed outside wall panels. The drawings of this 
building appeared to be reasonably accurate. 

There is a separate open sided canopy over tlle play area (including a sand pit). This has free- 
standing light steel portal frames and steel purlins. 

Observations: 

Classroom bloclcs and Adlninistration 

The roof sheet was removed from the south side of the ~0~1th  classroom bloclc over a steel rafter. It 
was noted that: 

There is a full strength butt weld at the apex. 

The 150 X 75 TFB rafters are fully welded to the box section columns. So there is portal 
action operating 

The stnlcture exposed, namely the steel frame and timber purlins were in good condition. 

Where there are concrete wall panels they are fitted between the steel C O ~ L ~ I ~ ~ S ,  the outside face of 
wllic11 is exposed. The vertical sides of the concrete wall panels have a recess that fits over a square 
section (20 .X 20 solid steel) wl~icll is welded continuously to the sides of the col~mns. This welded 
square section provides a lcey for the panels and provides a connection for the panels to the columns, 
apparently the primary comlection. 

There is also appears to be a timber section cast into the top to allow fixing of higher level wi11dows 
and other fittings. To that extent there is a top fixing for the panels, albeit secondary and not as 
reliable. 

Other than at the ends, the rest of the walls are timber fiarhed windows or ligl~tweight sheeted panels. 

The end walls are double leaf briclc. 

Items of deterioration brought to notice or otherwise identified are listed. Comment on their 
stnlctural significance is provided in Italics: 

Concrete wall panels and c o l ~ ~ i ~ m s :  

There was craclcing along the vertical edge of soille concrete wall panels. The edge had 
detached in various locations, more commonly near the footings b~l t  not exclusively. There 
were rn~lltiple examples where there was craclcing over part of the height. The most 
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advanced was on the east side of the adnlinistration building where the craclcing had reached 
a stage where it had been removed externally full height, in some cases on both sides of the 
panel. In one case the edge was also detached on the inside. 

The steel square sections welded to the columns are corroding causing expansion inside the 
ltey and brealcing off the edges of the concrete panels. 

This is significant strzrctzrrally as the primauy connection of the concrete wall panels to the 
colzrmns is this lcey system. Minor craclcing can be tolerated, bzlt when it gets to an advanced 
state, szrch as the east side of administration, it needs to be acEcEressed The method being 
adopted is appropriate in my opinion, however it is reconznzended that stainless steel pins be 
insertedprior to replacement of the removed lnaterial to enszrre that there is addedstability 
in the event thatfirtzrre cracking occzrrs. 5nzm diameter stainless steelpins at 300nzm vertical 
centres epoxied into the body of the panel woz~ld be adeqzlate for thispzlrpose. This was 
disczlssed with the cont7+actor czrrrently working on the repair worlcs. 

Precazltions to enszrre that the panels cannot fall in, in the event of a signiJicant external 
event szlch as a nzini-tornado or earthqz~ake, are reconznzended where cmclcing has not 
reached szlch an advanced state. Installation of a plate (nonzinally 75 x 8flnt barx 300 long) 
near the top on the both sides of the panel on the inside would be one method of recl~lcing this 
risk. They can be welded to the inside face of the colzimns. Where there are cross walls 
framing into the panel z~nder scnltiny, this precaution should not be necessauy, bzrt each case 
wozrld need to be considered on merit. 

Where thepanels are in the process of repair, either thisprecazrtion can be talcecelz or 
temporary propping wot~ld s~lf ice.  

The coluinns supportiilg the concrete panels were rusted near the base. The expansion caused 
by the rusting was ca~lsing the concrete outside the colurrms to break away but this is not a 
s tn~ch~ral  consideration and is more a matter of appearance. The wall tlliclu~ess of the square 
section was established at 8 - 10nm. It appeared that the coluinns were in fact a fabricated 
section coinposed of two angles continuously welded. Tlle nlsting was occurring at 
downpipe discharge points, b ~ ~ t  not exclusively. 

The rusting was estimated to have renzoved less than 2mm of nzaterial and the remaining 
nzaterialprovides ample stnrctz~ral capacity. NoD/vithstc~nding, the deterioration needs to be 
monitored andprogressively aclclressed, logically as the concrete panels are addressed 

Better control of dischargefi.om downpipes would assist in minimising this problenz at 
dowrzpipe locations and consideration might be given to this. 

sealant had deteriorated to a point of failure. The sealant failure was evident for example on 
the north side of the so~1t11 classrooin block under the wallcway where it had pulled away from 
the sides - a clear indication that replacement is due. 

Where the sealant has failed it shoz~ld be replaced in accorhnce with the manzlfnctzrrer's 
recomnzendati.ons. Ideally all joints ~.vozrld have been sealed as this would hcrve limited the 
anzozlnt of waterpenetmting into the colzrmn/panel lcey and reduced the rate of corrosion, 
however it does not cppear to have been an integralpcrrt of the original design. It is 
reconznzended however that the opportzrnity be taken to create a secrlalzt gap and seal agcrinst 
a baclcing strip as and when the spalled lcey ends of the tvallpanels are addressed. This was 
disc~used with the contractor currently zlndertalcing the repair 1.vor1cs. 

Window frames: 

The window frames were swelling where they were being wet, and were rotting in some 
locations, particularly near the ground. Both are due to absorption of moisture into the wood 
material. The rotting tends to be more cormnon where the wood is continually moist. 

The timber ~.vindow frames are not strzlctzral bzrt there will need to be material replaced and 
the painted szrrfnces will need to be ~naintained at a high standard topreclzlde nzoist~rre 
penetrating into the wood 
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Administratioil End Walls: 

The brick south end wall had a deformation. There was a c~wa tu re  from top to bottom 
evident from comparison with the corner steel colunm. Tlle south east corner at the top had 
mortar fretting to a point where the briclts had detached. 

The detached brick need to be re-laid immediately to enszlre none fall to groz~nd The 
fretting also needs to be addressed by removing zrnsozrnd nzaterial, sealing and pointing zp. 

The cazrse of the cuwatzlre shozlld be3Lrther investigated, initially by establishing the extent 
of the deformation by menszrrement and by removal of some bricks to establish to what extent 
the connection to the colzrmn has been nffected It nzay be leacl to stabilising or replacement 
of the wall, but that will need to be determined 

Shelter, soutll end of adillinis.tration: 

This is a steel tube framed struchlre with open sides and metal deck roof. It is rusting to a 
point of stnlctural failure. It is not tied down to foundations and it is not connected to the 
brick end wall. 

This strzrctzlre is in poor condition and is regarded as zlnsafe. In the event of a strong wind 
j?om particz~lar directions there is apotential for it to lift and break zp. It is reconznzended 
that it be uenzovedfi.orn the site and replaced with a c&fomnzirzg str~lctzlre if required. 

General : 

There was no iildicatioil of an overall stability risk and the structural system llas ~ll~lltiple 
redundancies worlcing against such a scenario. 

Covered Plav Area 

There was minor surface corrosion such as at mitre welds where the col~lrnn meets the rafter. The 
structure appeared to be in sound condition. 

No action reconz11zended beyond nornzal monitoring and maintenance. 

Covered Assenlblv: 

This is a relatively recent structure and no defects were identified that would suggest that the stnlcture 
requires short tenn reillstatelneilt beyond normal maintena~~ce. 

For example there was craclcing of the concrete floor around the col~imls in some locations. This is 
due to differential lnovemeilt between the materials and has no structural significance. 

Canteen: 

There calciuin silicate briclcs would be orig~nal construction. There is craclcing in tlle west end wall 
adjacent to the opening and some craclcing in a wing wall that projects into the assembly area. No 
potential instability was identified. 

The craclcing nzight biseen as aesthetically ~~ndesirable, in which case the general repair notes 
nppendecl wozlldprovide a inethod of strzrct~rral reinstatement. It was not regarded as n potential 
stvzrctz~ral instability though if not addressed it woz~ld need to be monitored and addressed 
progressively. 

Covered Wallcwavs: 

There was corrosion of the RHS roof framing, particularly near the north end near the classroom 
block. The corrosion had not reached a point where stmctural stability was considered a risk. 

The corrosion of the roof szpportfianze needs to be acldressed in the short term to cz~rtail the 
reclzrction in nzetal thiclcness. 

The hit-and-miss briclworlc at various locations had fretting of the mortar to a point where there was 
little left in isolated locations. There was evidence of fretting having been addressed in the past. 
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The fretting of the mortar in the hit-and-miss walls needs to be addressed zrrgently., The nzortar 
needs to be talcen ozrt down to haid sozrnd material and pointed zp. In some cases all of the mortcrr 
will be removed in which case wedging will be necessary until the new mortar is installed and czrred 

The steel columns were nlsting at the base in similar fashion to the classrooin blocks. Again this was 
evident where downpipes discharge b~lt  it was not confined to these locations. 

Again, control of downpipe clischarge wozrld assist in linziting this effect. 

Boys Toilets: 

It is a non-structural item, b~lt the base of the terrazzo partition adjacent to the urinal had nlsting 
internal reinforcement causing spalling. 

The rzrsting can be addressed bzrt it is likely that the partitions will eventzrally need to be replaced 

Library: 

The rusting at the base of the columns of this building has been addressed in the recent past. The 
repairs to the bases of the columns is performing adequately. 

Summary: 

It is nly opinion that: 

There were no instances noted where the overall stn~ch~ral stability of a building was 
coilsidered to be at risk. 

The original parts of the building are forty plus years old. There is inevitable deterioration 
that requires regular monitoring and maiiltenance. Over and above the maintenance and 
repair items that are identified in nonnal service, an overall building status inspection is 
recommended at aroulld two year intervals. 

The requirelnent for contin~~ing monitoring and nlaintena~lce is ongoing. It is required in any 
struct~lre, and becomes unavoidable in a building of this age. 

The most structurally significant deterioration observed as regards cost of repair was that of 
the coilcrete wall panels. However if the corrosion of the side ltey system is addressed 
progressively, and the general recommendations outlined above are p~~rsued, a stnlctural 
instability should not develop. It is something that needs to be regularly brought LIP to 
standard. It is recommended that exposed reinforcement be addressed in the short term, and 
any panel exhibiting the vertical craclang along the edge to the extent of 25% of the panel 
height or more sllould have the reinstatement work done fill1 height. 

significant expense and would be disnlptive. Other than where identified, it is my opinion that there 
was no illdicatioil that this is justified based on observations. 

Closure: 

No other matters were investigated as part of this cormnissioa. 

Tlis is a stnlctural report and though mention may be made of non-structural items including finishes 
and services it should not be regarded as comprel~ensive and such matters should be covered by 
others. 

John Rynn 
John Ryan and Associates. 

14"' June 2007 

Project No 10179 
Ref 101 79 / 070614.Reportl 
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Wall Crack Repair: 

Tllese are generalised notes on the repair of wall cracks. Queries specific to any particular site to be 
referred to the engineer. 

Where wall repairs are recommended they fall into two categories: 

1. Adopting 'maintenance teclmiq~~es' 

2. Adopting 'structural repair techniq~~es'. 

'Maintenance teclmiq~~es' are to be taken as superficial repairs to improve or reinstate appearance, as 
might ilonnally be done by a tradesman painter. 

'S tn~cl~ra l  repair techniques' are to be taken as requiring reinstatement of the structural capacity, 
more commonly against lateral loads such as wind or seismic activity. Tllere are a number of 
acceptable approacl~es, one being: 

Where the craclts follow mortar joints, ralte O L I ~  ininiill~~m 35inrn of mortar on each side for 
internal walls and ininim~~m 70mnl of mortar where only one side is accessible. Tlis to be 
done in lengths and in stages short enough to ensure coiltinuous stability of tlle wall(s) at all 
stages of the process. 

Thorougl~ly clean and refill wit11 an approved adhesive enhanced (epoxy based) mortar in 
accordance with the man~lfacturer's recommendations. Leave 5 to 10mm for pointing LIP in 
face work as necessary. 

Where craclcs run through bricks, the cracked briclcs to be removed and replaced to re- 
establisl~ bond across the crack. Alternatively galvanized 2/6mm rods X 700 long can be 
inserted across the craclc at 172mm vertical centres and bedded (all faces) in the epoxy-based 
mortar. The rod to be 3 5 0 i m  into each side of tile craclc. 

Point up and clean where appropriate and finish to match existing work. 
Where brick ties are encountered in internal leafs of exteinal walls teclmiques adopted to ralce mortar 
shall be such as to not damage the ties. 

Where these general teclmiques are found to be difficult in particular circ~lmstances encountered on 
site, refer to tlle engineer for advice. 

There are a number of suitable products for mortar replacement in the structural repair including the 
Chemset product or the Coilcresive primer and mortar inix (2525 & 2526 by Degt~ssa). There are 
others and all need to be recommended by the manufacturer for the purpose and be used in strict 
accordance with the manufact~~rer's recoimn 
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