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Introduction

This report has been commissioned by the Reyal Commission of Inguiry inte building failwe
caused by the Canterbury Earthguakes to review the performance of the building at 204
Manchester Street, Christchurch during the Canterbury earthquake sequence. The building was
consiructed cirea 1930 - 1940,

The report is based on documentation provided by the Royal Caomnussion of Inquiry into
building failure cavsed by the Canterbury Earthqnakes. No inspection of the building was
possible prior to demalition,

Location of Site

I'he location of the site in the Christehurch CBD is shown on the acrial photographs in Appendix
1. The location of the site relative to the epicentres of the 4™ September, 2010 and 22™ February,
2011 carthquakes is shown on an acrial photograph of Christchurch in Appendix 1.

Description of Buildiny

The property at 204 Manchester Sireet is a corner site with street frontages to Mancheater Strect
and Gloucester Street. The lcoric Bar occupied two buildings constructed on scpatatc lots
adjoining a commmon party wall. Lach building measured approximately 20.5m x 20.5m. T'he use
of the buildings had been amalgamated <o that there were openings between the two buildinps
tbrough the common party wall. Some of the openings had been trimmed with reinforced

conerats,

The western building was of two stogey construetion while the castern building was a single leve
huilding.

The two-storey building was constructed of un-reinforced masonry with a plaster finish and walls
were approximately 400mm lhick. The building had a timber ground and first floor. The two-
storey building had a lightweight coruzated roof with timber sarking, The bottom chords of the
rrusses were seated into/onto the brick walls, ( Reler record plans Appendix 2).

The Christchurch City Council records include plans of alterations to the single storey building
on the site in 1948, These plans show a building with un-rcinforced masonry perimeter walls and
timber trusses spanning between the north and south walls. The east and west walls were pable
end walls, (Refer plans in Appendix 2) The single storey building, had a lightweight corrugated
roof supported on timber purlins end timber trusses.

Gravity System

The roof loads for the two storey building were carried by the timber roof trusses that used to
span {rom the Gloucester Streot frontage to the southern un-reinforced masonry wall at the rear,
The first floor was of timber construction with three spans of timber floor joists supported on the
north and south walls and two reinforced conerete frames. All foundations were shallow pad or
strip footings. typical of older buildings in Christehurch.
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Gravity loads in the single storey building were carried by the timber roof trusses supporled on
the north and south walls. The east and west walls were zable walls,

Scismie Systcn

The scismic resisting system to the rool of the two storey building consisted of an arangement of
siuctural steel compression=lension tics within the toof plane transferring the lateral loadys trom
the roof and the out of plane walls of the building to the in plane walls either side of the building,
Similarly, the lnads from the ont of plane walls at first loor were distributed (hrough the [irse
floar dizphragm o the in-plane walls citbor side of the frst foor diapkragm,

The two conercte frames located along the lines of the original party walls provided some
assistanea in resisting Iateral loads in the east- west direction.

The single storey building relied on the ronf system translerring lateral loads 1o the in-plane walls
in each direction,

History of Building Alterations

Documentation provided establishes that the two storey building was ariginally constructed with
3 separate tenancies on the ground floor, with im-reinforeed masonry walls alonp the line of each
of the existing concrete frames to the lower storey. The intermnal walls do not appear to have
exdended dbhove first Neor level Documentation for replacieg the norticin internal party wall
with a reiinforced concrete fiame dates this work as having been undertaken in 1947, The other
frame way installed in 1949 and this trame had two central columns, (Refer plans Appendix 2)
New conercte stairs were also construeled Lo provide aceess 1o the fst level,

Dacumentation for the single storey building reconds that the ariginal building pre dated 1946
and that a ccnercte ground floor was nstalled in 1946,

In 1963 parapets were cut down along both street tacades of the two storey building and new
reinforced conerete lintels were installed Lo the arches of the existing window apenings alonp
each fagade. A new concrete frume was also construeted to allow a new opening ta he formed in
the conmumon wall between the two structurces,

Scisnic upgrades of bolh buiklings were carried oul in 1993, Ilelmes Consulting CGroup 1l
undertook a structural assessment as part of a change of vse of the two storey building (rom a
furninwe showroem to & restauwrant, The duilding was ussessed in aceordance with the NZNSER
Favthquake Risk Buldings Red Book (December 1985) for an occupy 2 building and the
building, was strengthencd to 273 of the requiremenls of Lthe standard NZS 4203 @ 1984, The
sersmic design base coeflicient adopled was (.42

Slrengthening woli consistzd of:
o Vroviding steel roof bracing fixed 1o Gie underside of the bottom chords cf the

limber roof trusses on the two-storey building

o Providing a steel angle 1o the exterior walls of the builkling atiached to the brick
with dowels epoxied into the un-reinforced masonry walls:

s Fixing Omm ply on the underside of the existing timber fiest floor;
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o Sceuring a new edge angle to the perimeter of the first Hoor, wilh threaded dowels
epoxied into the un-reinforced masonry walls;

o Securing gable walls to the roof planc bracing by way of drilled epoxied dowelled
cotineelions;

o Providing a reinforced concrete frame from the ground to first floor on the west
wall,

o Removal of mezzanine floor against north wall

There is uncertainty us 1o he shape of the origingl trusses in lhe building. It iz considered
unlikely that the truss originally had a stepped bouom chord, 1t is more likely that the northern
portion of the truss was modified in order to create the mezzanine tloor over thal portion of the
building. These alterations arg likely 1o have occurred prior o 1965,

A Code Compliance Certificate was issued i Junc 1996.

In 2004 further alterations were proposed to be carried oul Lo the building sl both ground level
and to the fiest level. The building was converted into a two-storcy bar, with a pool hall
vccupying the single storey building. The structural worle was designed by Lewis and Barrow
Ltd.

The dacumentation prepared in 2004 inclhuded strengthening of the trusses along the soutlwin
side of the building and modification of the roof bracing to the two storey building. Although
Holmes Consulting Group®s plans referred o removal of the meszaning, this work is also
included in Lewis & Barrows plans indicating that it did not take place in 1993,

Compliance

Building Consent {9306593) was submitted to the Christehureh City Couneil for the restaurant
iit-oul in June 1983, The Christchoreh City Couneil issued a Code Compliance Cettificate for
this worls on the 5" June. 2003,

Building Consent (ABA10047885) was submitted to the Christchurch City Council tor the bar
fi-out in August, 2004, The Christchureh City Council 1ssued a Code Compliance Certificate tor
this work on the 17" March, 2005.

A Building Consent was applied for on 22" November, 2010 for an addition of a new structaral
{loor and roof braces. This application was recorded by the Christchurch City Council as being
placed an hold soon atter the applicalion.

As the ahove consenis appear to be in crder and the building was constructed prior to the
introduction ol the Building Acl 1991, the building is expected to have complied with the
requirements of the Building Aet,

Spencer Holmes Limited E710804-204 Manchesgier St - lconic Bar Decamber 2011
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Christchurch City Council Policy on Earthquake Prone Buildings

We understand that the Christchureh City Cowneil upplied for and was pranted powers under
Section 301A of the Municipal Corporation Act and the Christchurch City Council generally
adopled a passive approach 1o the upgrading of earthgquake risk buildings,

There appear to be ho records of any communication between the Christchurch City Couneil and
the building owners with respect to any Seismic Risk Building-Survey or Hazirdous Appendage-
Survey,

Ihe Christchureh Cily Couneil records conlamn decumcntation tor the alteration and seismic
upgrade cavied out in 1993 designed by Holmes Consulting Group. The strengthening was
designed to 2/3rds of the requitements of NZS4203;1984,

Further altetations in 2004 were recorded by the Clwistchwreh City Couneil. These were designed
by Lewis and Barrow Limited. This work was designed to the same seismic coefficient as the
1993 alterations. and included modification and strengthening of the trusses and their
connhections to the perimeter briek walls.

The Christchurch City Council’s first policy in respect of earihquake-prone, dangerous and in-
sanitary buildings policy was introduced in 2006.

This policy was reviewed in early 2010.
Events Subsequent to September 2010 Earthquake

The building appears (o have performed adequately in the Ath September, 2010 zarlhquake
without significant damage. An inspection was made by Holmes Consulting Group on the 8%
September, 2010 which recorded “minor cracking to skim coat on exierior - minor cracking to
pointing atong south wall. No other visible damage.™ The assessment js likely to have been
undertaken lor the Iconic Bar and assigned the building a green placard. ‘the Christchurch City
Council have subsequently advised that this assessment may not have been received by the
Christchwch City Council until the 18 op 19t Qctober, 2010.

A Nrther Rapid Assessmeni-Tevel 1 was undertaleen an the 1t September, 2010 which notedl
cracking t parapely, ussigmed Lhe building @ grsen placard and racommended a detailed
stietural  assessment. There is no reeord of a further structural assessment, There is o
Christehwireh City Couneil enforcement team operation notice advising that the building had been
assigned a red placard and confirming that a 8124(1) (¢) notice had been fixed to the building on
the 28" October, 2010. Christchurch City Couneil have subsequently indicated that this may
have been an error,

'he building is recorded as kaving suttered damage in the 26" December, 2015 eurthquake. A
Rapid asscssment-Level 2 was undertaken on the 26" December, 2010. The fronl sheet of the
rapid asscssmient records that the east gable was badly damaged while the second sheet relers to
the west wall being badly damaged. The Rapid Assessment-Level 2 assigned a red placard and
recommmended a detailed structursl assessment. The rapid assessment did not require barriers to
be erected, The Cheisichureh City Council wrote to the owner and declared the building unsalc
on 27" December, 2010, There is a lurther Rapid Assessment-1.evel 1 undertaken on the 27"

Spencer Holmes Linted E7110604-204 Manchestor St - fconic Bar ) December 2011



BUI.MAN204.0012.6

Report - 204 Mancheslar Street Page @

December, 2010 which refers to “stress lractures in plastered brick walls-upper areas mainly
above where roof trusses conneci-parapets™,

The rapid asscssment assigned a red placard and referred to bwrriers in pluce. A USAR
assessment of the 27 December, 2010 assessed damape to the building as severe.

Lewis and Barrow assessed the damage and directed securing works immediately following the
carthquake., In an email from Chris Gordon of Lewis and Barrow to CD Rescue dated 3"
December, 2010, Mr Gordon refers to the building being ved stickered after the 26" December,
2010 carthquake due 1o damapge to e east wall. Mr Gordon then connnents (hat further
investigation revealed damage o the gable end wall,

Tae Lewis and Bamow's report of 28" December, 2010 advises that the buildinp was visually
inapected within the roof space. “The brick wall from the ceiling 1o roof level to the east wall
had bowed out by 30 to 100mm. The parapet above root level had collapsed at the apex.”
Instructions were given to remove all collapsed bricks at the apex parepel area, to provide 20mm
HS plywoad to the outside face of the east wall from truss bottom chard level to the top ol
parapet and te fix with existing bolts and washers al rool level, M16 bolts at 400 centres were to
be provided into the lruss bodom chord with 100 x 100 washers to brick and timber. 3ofid
blocking was to be placed between the brickwork and truss, 130mm x 45mm joists at 450 centres
were to be provided between the tuss bottom chards o the east end foussey unid 2 1mm
plywoad lining was 10 be placed vver these joists ta prevent any falling rick coming throsugh the
suspended ceiling. This was assessed by Lewis & Barrow ag adequate temporary supporl Lo
malke the building safe for normal vse.

The report commented that the brick wall above the truss bottom chord level would be required
to be removed and re-buill with suitable structure for lung lemm supporl.

The building was re-inspected by Lewis & Barrow on 29% December, 2010 when the work had
been completed. Further instructions were issued to “Provide 100 x 75 x 8mm MSL vertic.......
to outside Tace ol wall on top of plywood fixed to existing bolts to rafters at top”,

The site repoits of the 289 and 29 December, 2010 appear o only refer (o the repair of the east
wall. A roquest to remove the red sticker was made by Cliris Gordon of Tewis & Hamove on the
30" December, 2010, As Churistopher Gordon was not a Chartered Professional Engineer, a
subsequent statement by Simon Gilford of Lewis snd Barrow was mude Lo the Chrisichurch Cigy
Couneil in order for the red slicger (o be uplified,

Chrisichurch Cily Council Engineers Re-inspection of Damaged Duildings form records an
inspection of the building on the 9" February, 2011, The re-inspection form nefes “ Recommend
contacting the eng for a confirmation of the works as lateral load capacity may not cxist. Also
get commends on the cracking (likely just in the paint)”

Ml also required protective fencing 19 rear comer parapet on Gloucester Street. The Christchurch
City Council did not appear to have lollowed up om this re-inspeetion coneern.

Significant damage occurred (0 the wreinforced masonry walls in the 22nd Fehruary, 2011
earthquake. This damage oceurred largely above first Mooy of the boilding. The exiernal walls
abave first floor Jevel along the Manchester Streel and Gloucester Streel frontages [ell outward
unlo the street feaving (he roof largely unsupported along the external walls. There were also un-
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reinforced masonry failures to the east and south walls. The bulding was red stickered after the
G February, 201 1 earthquake and has subsequently been demolished.

Structural Failure

I'he external walls above first floor level to the Manchester Street (West) and Gloucester Street
(North) facades tell outward under the severity of shaking that occurred during the 22** February,
2011 carthquake. [t is unclear from the photos of the extent of damage to or failore of the east
wall.  The north, and west walls appear to have disintegrated under the severity of shaking
leaving the epoxy fixings projecting {rom the steelworlk al roofl level. This failure mechanizm
varies [rom thal of the section of sowth wall alongside the ladics toilet which appears to have
slipped ofT its supporly lurgely intaet. The east wall appears to have collapsed through the roof of
the single storey building,

‘The code lateral load coefficient for a fagade to an elastic responding two storey siruclure in
Christchurch at the time ol the earthquake sequence was 11.86g. The analysis of un-reintorced
masonty construction is nol covered in the NZ Building Code.  The industry uses the New
Zealand Society for Earthquake Engineering guidelines Asscssment and Taprovement of the
Structural Performance of Buildings in Earthquakes® 2000, and Assessment and Iniprovements of
Un-reinforced Masonry Buildings for Earthquake Resistance’ 2011, Calculations using these
documents indicated that a sound 223mm thick un-reinforced masonry wall spanning 3m from
first floor level te raof level amd effeclively vestrained at roof level would meet code
requirements, The building was strengthened to a lateral load coefficient of 0.42p. Based on GNS
Science records of neasurements of accelerations in the Christchurch CBD during the "
February, 2011 earthquake, the building was likely to have been subjecled to a ground
accelerations of 0.9y, This level of ground acceleration equates to an acceleration of 1.25p at first
floor level. The analysis assumes no vertical acceleration occurs when the wall is subjected to
the horizontal acceleration, 1t is known that significant vertical acceleration occurred during the
22" February, 2011 carthquake. ‘Ihe street fagade also had significant penctrations that aftect
both the weight and strength of the fagade. The nbove figurcs demonstrate that the carthquake
shaking experienced during {he Py February, 2011 earthquake was significantly higher than the
design load. Failurc to the exterior fagade under the severity of shaking that oceurred on the 22™
Pebruary, 2011 was 10 be expeeted,

The 100 x 100 x 6 M8 angle spanning between the (russes or the horizontal 100 x 100 RHS
bracing around the perimeter of the rool space was insulliciently stiff to develop the tensile
strength of the anchors, A progressive [ailure of the anchors, commencing at the connection of
the chords of the bracing elements and migrating towards the cantre span of the angles would be
expeeted under face loading of the wall. Dxamination of the photos taken after the 22™
Febiuary, 2011 carthquake indicates that this mode of failure was evident along the south wall,
The mode ol failure does not appear evident to the north or west walls. Significantly, the steel
angle (o the north end west walls is still relatively straight with the conneeting bolts lehl exposed
in the anple.

From the pholographic evidence available it would appear that the north and west wally (apart
fiom the section of wall by the ladies toilet) essentially disintegrated under the severily aof
shaking on the 22" February, 2011, leaving the fixings expused in the angle without the
distortion of the angle.

Spencer FHolmes Limited E110604-204 Manchester St - fcome Bar December 2011
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Issues arising from Review

Repairs undertaken following the 26" December, 2010 carthquake.

The Rapid Assessment-Level 2 undertaken on the 26" December, 2010 identified on the tront
sheet, the east gable wall badly dumuged and on the second sheer, the west wall damaged,
especinlly apex, loosc bricks could fall in or outwards. Under heavy damage the Rapid
Asscssment-Level 2 referred to west wall damage.

The Christchurch City Council notice under Section 124(1)(c) of the Building Act 2004 refers
only to the east gable wall. Christchurch City Council lave subsequently advised that their
officers omilled (o review the second page of the assessment form when Issuing the Section 124
Building Act notice.

It iz vncertain from information supplied by Lewis & Bamrow as to whether any work was
undertaken on the west wall. ‘There is concern that a lack ot thoranghness in filling out (he rapid
assessment forms, and in pacticular, the fatlure lo fill oul the sketch on the third page of the rapid
assessment, noted in the assessment form as optional, has resulted in the damage identified by
the assessor of the Rapid Assessment-Level 2 not being addvessed. 1t is cqually possible that the
assessor confused the east and west wally while filling in the form,

We also note that a Cheistchiircl City Couneil Engineers Re-inspection of Thumaged Buildings
form filled out on the 9% Fehrumy. 2011 noted “T.oss ol bricks on rear wall - stabilised for the
mament wilh plywood” and cammented “Engineer hag apparently reviewed the reguirements for
slahilising the vear wall in which 6 bricks fell from the apex. Reconnnend contactling the
engineer for a confirmation of the works as latern]l load capacity may not exist.  Also get
comuents on the cracking (likely just in the paint).”

We understamd tha the apparent concems raissd by the ve-inspection were not foliowed up on by
the Christchurch City Council. The form also notes protective tencing required to the rear corner
patapet on Gloucesier Steel, The Chrisichurch City Council have subscquently adviscd thai this
inspection was made in crror, beeanse, although the building had been previously issued with a
Building Act notice, the necessary remedial worlss had been completed and the red sticker
removed at the time ol the inspection.

I'he re-inspection still raises concerns over the ability of the building, to withstand a4 moderate
aflershoek.

Perfarmance of strengthened building
A significant aspect of the earthquake damage to the building is the failure of the street facades
above first floot level in the 22 February, 2011 earthquake.

The performance of the building under the earthquakes on the 47 September, 2010 and 26"
December, 2010 demonstrate thal the strengthentng work reduced damase levels and achisvad ar
acceptalle performance in moderate carthquake shaking, The substantial damage that occurred in
the 22nd Iebruary, 2011 earthquake denonstraled the vulnerahility of these buildings to severe
earthquake shaking,

GNS Science record that the displacements, velocities and acuelerations imposed by the 22nd
Felruary, 2011 earthquake signilicinily exceed the requirements off 67% NZS 4203, Given the
lrittle: nature of the un-reinforced masonry walls, the failure that occurred was probably
inevitable under the severity of shaking that occurred on 22™ February, 2011,

Spencer Halmes Limited E110604-204 Manchester St - fcomc Bar Jecatribor 2017
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While strengthening of un-reinforced masonry buildings to 2/3 of the requirements of NZS 4203
is expected lo significantly improve the performance of these buildings in a moderale
garthquake, these buildings will remain vulnevable to severe carthquake shalking,

Yerticnl acceleration effects

It is likely that the significant vertical accelerations that occurred in the 22nd Pebruary, 2011
earthquoke contributed to the failure of the un-rcinforced masonry elements. It is suggested that
good practice include consideration of vertical acceleration effects on un-reinforced masenry
walls, particularly in the upper level of un-reinforced masonry huildings. Vertical acceleralion
cffects can significantly alter the out of planc strength ol un-reinforeed masonty walls,

Criteria for gccupancy

The criteria for occupaney of un-reinforced masoney buildingg after a damaging earthquake
requires further consideration. [t is particularly important Lthat engineers have a clear brief when
assesging the condition of un-reinforced masonry buildings damaged in enrthquake. It is
suggested that the contralling authority should nominate minimum strength levels that engineers
assess un-reinforced masonry buildings to, prior to occupaney or public aceess within the fall
zone ol facades.

Epoxy Fixings

The phatos in the Police Opcration Earthquake records clearly show that the dowels (hat
connected the perimeter 100x100x6 MSE. alonp the Manchester Street and Gloucester Street
frontages ta the brick fagade were kel projecting from the 100x100x6 MSL.  Noticeably, the
steel angle is relatively straight and the majority of dowels do not have any imasonry attached, but
the epoxy surrounding the dowels is clearly evident.

Note:  Several dowels ¢losest W the vorner of the building do have masonry attached, (Refer
photos Appendix 4)

The scparation ol the epoxied dowels fiom the un-reintorced masonry wall appears to have
occurred with minimal distress to the 100x100x6 MSL at roof level indicating that the fixings
either had a low strength or that the wall effectively disintegrated under the severity of shaking,
Unfortunately the Police photos were taken after the debris hom the faded wall had been
removed, so that e integrity ol the Riled wall, and therefore the failure mechanisim cannot be
reliably established. [t is appropriate to record that the axial load in the upper floor un-reinforead
masonry walls is relatively low and that these walls are more susceptible 1o vertical acceleration
effects under out of plane [ailure.

It is pnasible that workmanship may have been a factor in the failure of the conneclion belween
the external walls and the strengthening works. Workmanship is an impoitant aspect in the usc of
epoxy based fasteners, The Ramsel technical information on Epoxy Chemset fasleners requires
the holes to be clenmed with o hole cleaning, brush and (o remove wil debris using a hole blower,
The hole meay be dump bul no waler present. The installation eriteria arc for the epoxy mortar to
be between 13 10 30 degrees Celsius and the substrate 1o be between U to 43 degrees Celsius. The
installation of Epeon anchors is even more restrictive requiring tostallation temperatures of the
mortar to be between 18 to 35 degrees Celsiug and the substrate to be between 5 to 40 leprees
Celsius, (Refer Ramset Technicul Data sheets Appendix 5 ).

If the Chemset epoxy was not placed in sccordance with the manufaetuners installation
requirements, workmanghip may have contribaled w the failure of the north and west walls.

Spencar Hoimes Limited E110604-204 Manchester St - leonic Bar Dacamber 2011
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Ileightened industry awareness of the importance of workmanship and temperature in the use of
epoxy fixing systems is suggested and increased construction monitoring or proof teating for
quality assurance of these fixings seems justified.

Rescarch

The cxtent of un-reinforced masonry buildings that exist throughout New Zcaland justify turther
research into economic methods of improving the earthquake performance of these buildings.

Report Preparcd By:- Report Reviewed By:
s
e o
Peter C Smith Jon Devine
BE,FIPENZ,CPEng IntPE BE(Hons) ME {CIvRl) CPEng IntPE
Director Director
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AFPPENDIX I:

- Location of building in Christcharch CBD.
- Location of Earthquake Epicentres of 4 September 2010 and 22™ February
2011 relative to Building at 204 Manchester Street Christchurch

Spencer Holmes Limited ET10604-204 Manchester 8t - loonic Bar Decomber 2011
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APPENDIX 2:

Record Drawings for Buildings
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APPENDIX 3:

Richardson Construction Co Ltd
- Proposed Plastering of Haines Motors Buildingy (duted Christchurch City Council
Approved 28 Murch 1963)

Sporipor Halmes Limited E110804.-204 Manchoster St - loonic Bar Docambar 2011
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APPENDIX 4:

Photos Talken for 22" February, 2011 Earthquake

Spencer Holmes Limted E110604 204 Manchostor St Iconic Bar December 2071
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Spencer Holmes Limited E110604-204 Manehester St leanic Bar December 2011
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Speieer Qolines Linnitao ETIQGEG 204 Manchoster 58 heonde Jac Dlescemibor 2007
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APPENDIX 5:

Ramset Technical Data Sheets
- Chemical Anchoring

Spencer Holmes Limited E7116604-204 Manchester St - fconle Bar ' Decemboer 2011
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l
@ namSEl Ghomvieal Anchoring [
Epcon™ C6 Series L) i
General Information Installation @“’ "

¢ & (o[BS G

Praduot

Efutai OB Sesies are a chamleal anchior system baesd on epaxy
mnrar The we parts sre disponzad anil mixed b cho sclldn

1hratipn & sla¥e mlxing nerzlo, whizh aliows aesurate e wilh
e ey, =, 2 Glaan hola villt heds eluailng brush. femove i debris wsin Ieg

hlawer. Halo must ba diy,
Alrstt mlking anz2le to batlon of hole. FIll ho'e ta ¥, e hala (-'g“q
(Nt R

dlapeh £ienty, pazitlng e air poskids finin, A !
4. Irsaed Namsel Chenwzet Anchor Studfrahar t holtom o lote
védalty lurnlug.
w‘m—‘:ﬂ SEpcon ta cure as per soltag fimes
B, Mlach {lxlvre.
Faslines ' i
Instalintlan lamperatirn Himits:
» Sugorioc alraapth in shallow embedmeal, Subslrale, 5°C lo 40°C.
+ Class 1o atgn, slreee fra anchorlng, Motlas: 18°G b 33°G é’}')
* Sinlkanla for 180 walli 2inc plated, aat dippeif galvanived of I .
slalnlesz steal Chomisot Aichor Blyds,  » ) \.and shouid nol be applizd ta anchar il the chenkal his

Uty Gurtil b g \
= Resislant ta cycllz loading antl wibrador, Talohly il 68 Ll

* Resistant 1o alkalng condesons. : Fellipg Thnes
* Sullabda far usn e Goro drifled Res,

+ Superlor strengll wills grade 5 8 stenl Chenise! Anchor Studs.

« Bulablo for undeswalor histallnbiona,

p G - = ¥ ™%
Princlpa| Applisalion ﬁ TTHE i 0 | [
v Blruclural baams and cofumis, Z 250 T [
+ Bokiom phete and biltan fixing, P L I 1 .7 1 |
= {navalling elops, lardads, balnstradas and gates. B Aty 4
. Rarkdug y i L 2 ’

ﬂ 5°C T 1
« Sately barilars _ R
« Stadlum gepbng.
= Mackinary and hieavy prand hold down. ( )

Hote: Cantrldye lempuratura intnimim (58°G !

2 , ' '

Spancer Hotmas Limitad {=110604-204 Manchester St - jconic Bar Decenibor 2011
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@ Ramsel

Chemical Anchoring

Chemset™ Injaction 100 Series

Genaral Informatlon

P oo PSP
9 Vo

Praduet

Liwmea! Inferdlon 100 Serins (£ 1 chomscal anchnr £y'stem basedd
on polyosier morlar. The \wo pasts am dispensad and mixed In ang
actbon 1hrough a slallc mixing nozze, which slows accurile mixlng
with o mass.

TR

Fenliraz

1,0¢ill mepmmenned dlsmater ing dapth ok,

9, Gloan Isola with hola choaning baweh. Rarere all debiis using hols

hlowse, Hale may ba damp bul no waler prasent

3. Inserl mlxing nozila ic boltom of ho'e. Fill kola to 3 the holx
depih slowly, ensaring o ak pockels form,

4,Inzert Ramopt Chameot Anchor Smidirebzr (0 Bodlow of hobs
whifz burpdng,

5. Chemet Injretion 1 ourv ag prv cotting temed,

€. Altzoh fadure,

= Cloza {0 edge, =iress free anchornp.

» Blose anchice spacing,

* Sultabla k3r uee wah 2In¢ plated, hot dipped galvanizad or
slalitloss sl Ghermsot Anchar Eluda and lajsellan Rod

* Rasletant to cyclc koading.

s Dyernead Iretallalicn,

= Fasl cure.

Prisalpai Applicntion

Sinndw al bpams and colmag,

isalten fhing.

Inzlalllng sloas, laadealls, baluztrades and gates.
+ Raching,

Saloty bam lors.

Magzlinaey hold dawn.

Spencer Holmes Limited E771604.204 Manchestaer 5t - Jconic Bar

lamperatare Nmils:
Subslrale: 0°C 10 43°C,
Marlzr: (%€ 1o 30°C

1.oad should not lin applkl 10 anthir unlll Iho chomle:s has
sitélislontty cired ag spaciiiad [n the falnwdvy danrams.

Sarvien lomporatune limits:
-10°C to 80°C.

Satting Times

Substate Tamperature

Holo: Cartridge fernperaturo mindnum 15°C,

—
I

2

L

o

Decembor 2011
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