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GROUT INJECTION KIT 

INCLUDES: 

- One pressure pot 2.5 liter (10 gal) with preassembled hose and injection valve. 
- One Grout mesh screen. 
- One mixing paddle with 6” cage. 
- Measuring jug marked in liters (or less) increments. 
- Three extra injection nozzles 
- One Grout Mixing Bucket. 
- One water measuring pail. 
- Glue gun for anchor repair. 
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GROUT GUN OPTION FOR SMALL ANCHORS 

https://www.coxdispensers.com/view-products-grid  

- Check for individual models suited for cement up to 30 OZ. -

Grout Gun option can be considered for small anchors.
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SECTION 4

            EARTH RETAINING WAL  CAS HISTORIES 

STRENGTHENING of PARAPET WALLS 
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SECTION 4
PART 1 

EARTH RETAINING WALLS

& 

STRENGTHENING of PARAPET WALLS 

SHEWERIN CASTLE ROCK-GERMANY          
     BET SHE'AN ROMAN RUINS ISREAL   

  BLAISE CASTLE UK      WALES 
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The Strengthening and Stabilisation of Masonry Retaining Walls
by Cintec North America

Copyright © Cintec International Ltd 2012 all rights reserved. NO part
of this publication may be reproduced or transmitted in an any form

or by means, electronic or mechanical, including photocopying,
recording or any information storage or retrieval system without prior

written approval from Cintec.

Masonry Retaining Walls:

Typical Problems  · Investigation · Designing  · Testing  · Solutions · Examples

·
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Masonry Retaining Walls:
Typical Problems
· Investigation ·

Investigative cores are taken to determine the wall thickness, 
type of material within the wall and the consistency of the retained material. 

This will enable a design to be established regarding the location of the Cintec ground anchors.

Copyright © Cintec International Ltd 2012 all rights reserved. NO part
of this publication may be reproduced or transmitted in an any form

or by means, electronic or mechanical, including photocopying,
recording or any information storage or retrieval system without prior

written approval from Cintec.
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Masonry Retaining Walls:
Typical Problems  ·
· Designing  ·

GENERAL DESIGN CONSIDERATIONS

Where ground anchors are being utilised, careful
consideration should be given by the designer to the
following points:-

a) Detailed field and laboratory tests to
establish soil characteristics.

b) Full-scale load tests to confirm
laboratory predictions.

c) Assessment of consequences of
potential long-term creep.

d) Overall length of anchor, fixed anchor
length, failure planes.

e) Effects of anchor groups if anchors
closely spaced

f) Likely stress losses due to tendon
relaxation.

g) The free anchor length can be
released from the grout by use of
smooth tubes forming the second barrier
of corrosion resistance, thus avoiding
stressing ground close to structure.

h) The factor of safety to be applied.

i) Reference should be applied to the
British Standard BS.8081 : 1989 or other
appropriate document for advice on
usage and design.

Copyright © Cintec International Ltd 2012 all rights reserved. NO part
of this publication may be reproduced or transmitted in an any form

or by means, electronic or mechanical, including photocopying,
recording or any information storage or retrieval system without prior

written approval from Cintec.
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Masonry Retaining Walls:
Typical Problems   

Testing  ·  

IN-SITU LOAD TESTING THE CINTEC
GROUND ANCHOR

A feature of the Cintec System is that a choice of connections can
be achieved with regard to fixing to structure. Traditional anchor
head details may be used where periodic re-stressing or monitoring
is required.Where the structure is suitable, the anchor may be
bonded to thematerial as a permanent fixing, without the
requirement for surface apparatus.

The general conditions at each location will dictate the design
stresses to be used in assessing the ultimate capacity of an
individual anchor. Where laboratory tests are not available,
full-scale insitu tests are required to establish the lower
bounds of the substrate capacity.

A minimum fixed anchor length of three metres is
recommended to account for local variables in substrate
conditions.

In order to reduce the possibility of long term ground creep,
factors of safety should be applied. These factors should be
of the order of 3 to 4 dependent on soil consistency, life
expectancy and their importance to the structure.

The fixed anchor length must be located beyond the critical
zone, such as the wedge failure, slip circle, rock
discontinuities in order to be effective. The free anchor length
will depend upon the geometry of the location. 

The anchors can act as a restraint, only accepting load if
movement occurs, or they can be pre-stressed to a set load
to provide an active force.

Copyright © Cintec International Ltd 2012 all rights reserved. NO part
of this publication may be reproduced or transmitted in an any form

or by means, electronic or mechanical, including photocopying,
recording or any information storage or retrieval system without prior

written approval from Cintec.
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Masonry Retaining Walls:
Typical Problems
Solutions

The following pictures 
show the process of 
drilling for, installing and 
grouting the Cintec Ground 
Anchors.

Setting up the drilling rig The drilling head Adding mining barrel 
extensions

Mining barrel extensions Drill head at full depth Inserting plastic tube liner to the 
drilled hole

Cintec anchor in its 
packing protects until 
needed

Removing anchor from the packing Ready to insert anchor Carefully placing the anchor
Making sure the sock is 
not bunched up at the 
end

Final few feet going in Extracting the tube liner Removing the tube liner

Copyright © Cintec International Ltd 2012 all rights reserved. NO part
of this publication may be reproduced or transmitted in an any form

or by means, electronic or mechanical, including photocopying,
recording or any information storage or retrieval system without prior

written approval from Cintec.
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Masonry Retaining Walls:

Typical Problems

· Examples ·

New York Retaining Wall - Rotation& Delamination
Florida Sea Wall - Subsidence & Dislocation

Goodrington Sea Wall - Sliding & Delamination
Blaise Castle Wall - Sliding

WANTAGE TOWN WALL, Berkshire 

As found shored up ...........Drilling and installing Cintec ground anchors 

Copyright © Cintec International Ltd 2012 all rights reserved. NO part
of this publication may be reproduced or transmitted in an any form

or by means, electronic or mechanical, including photocopying,
recording or any information storage or retrieval system without prior

written approval from Cintec.
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Mesh and face plates secured...........Final lime rendered finish applied

Malmesbury Town Wall - Deep Seated& Rotation Hay's Dock, Lerwick - Subsidence& Sliding

Copyright © Cintec International Ltd 2012 all rights reserved. NO part
of this publication may be reproduced or transmitted in an any form

or by means, electronic or mechanical, including photocopying,
recording or any information storage or retrieval system without prior

written approval from Cintec.
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RETAINING WALL STABILISATION, ST GEORGE’S ROAD, SHANKLIN, ISLE 
OF WIGHT 
A failing retaining wall adjacent the public footpath and highway posed a danger 
to pedestrians, traffic and occupants of the dwelling behind the wall. 

The wall was on the brink of collapse and temporary support provided by scaffolding. The works com-
prise the design and installation of horizontal and vertical Cintec ground anchors and consolidation 
anchors to stabilise a failing stone retaining wall. The wall forms the boundary of the plot with the adja-
cent pavement. 

A survey and ground investigation had been carried out by Shire Associates thereby permitting the 
structural engineer retained by Cintec International to proceed with a design solution. The design by 
Epoc evaluated the adequacy of the scaffolding as part of the design. The design evolved to take into 
account soil data from trial pit reports and soil / construction details exposed whilst piling. It was es-
sential that the drilling operations and anchor installation did not disturb the temporary support and 
cause it to fail 
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RETAINING WALL STABILISATION, ST GEORGE’S ROAD, SHANKLIN, 
ISLE OF WIGHT 

In addition to the original anchor design a concrete 
trench fill section was cast against the back face of 
the upper section of the wall and voids behind the 
lower section of the wall were filled with grout. 

The seven vertical and inclined ground anchors were 
Cintec 20mm diameter stainless steel bars in a 
65mm diameter diamond core drilled hole each being 
approximately 4500mm long. Additionally Cintec con-
solidation anchors were installed at 500mm grid hori-
zontally and vertically. Ends of anchors were re-
cessed and pointed over without the need for un-
sightly pattress plates. 
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Chester City Wall reinstatement and repairs 
The city walls are the oldest, longest and most complete in Britain, parts of which are almost 2000 
years old. Chester is the only city in Britain that retains the full circuit of its ancient defensive walls. 
Walking the complete circuit gives wondrous views down into the city and gives a fantastic insight into 
Chester's long history.  

A 30-metre section of the walls, which date 
back to Roman and medieval times, col-
lapsed in April 2008. Structural Engineers 
Ramboll (formerly Gifford) were commis-
sioned with the delicate and complicated 
task of reconstruction and repair. 

Cintec International was the natural choice 
for Ramboll given their specialist experience 
in a similar project at Rochester Castle and 
City walls. 

A complicating factor in both design and in-
stallation of the anchors was the temporary 
shoring which had been necessarily erected 
to prevent further collapse of the wall adja-
cent to the collapsed section. 

The areas of wall adjacent to the collapse were consolidated with Cintec anchors inserted on a grid 
pattern and of varying lengths and diameters according to the loading which increased nearer to the 
base of the wall. 

The re-built sections also had Cintec anchors installed into the remaining core and backing of the wall 
but with a threaded connector at the exposed end of the anchor to allow a 6mm dowel to be built-in to 
the replaced masonry facework. 

Image at the right 
shows retained 

cores which were 
replaced after an-

choring in the 
stonework to create 
an invisible repair. 
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Preserving the past for the future... 

The Great Wall, Hampstead Garden Suburb, London 
The Great Wall faces onto the Hampstead Heath Extension within Hampstead Garden Suburb. 
The wall was built c. 1914. It is listed grade II and within the Hampstead Garden Suburb Conserva-
tion Area. Currently the wall is out of plumb by up to 100mm (4”). The proposed works are the per-
manent support by ground anchors to two sections of out of plumb part wall to the rear of the gar-
dens with Nos. 8 and 10 Linnell Drive. 

The existing brick built wall was only 9 inches thick but had a concrete backing at the low lev-
el. The cause of the out of plumbness was determined top be increased surcharge by raised 
garden levels behind the wall and the adverse effects of tree roots in close proximity to the 
rear of the wall. 

The solution was to install Cintec ground anchors to provide the required stability to the wall to 
prevent further rotation and to resist the ground pressure behind the wall.  

A total of 13 No anchors were installed consisting of Cintec 20mm diameter grade 304 stain-
less steel ground anchors 6.00m long. 
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Preserving the past for the future... 

The ground anchors were Cintec 20mm diameter 6.00 metres long in 65mm diameter core drilled 
holes with the front end recessed behind the outer skin of brick. Anchors were installed at a 15 degree 
angle to horizontal and at 1 metre horizontal intervals at the third point of the height of the retained 
material. 

The drilling rigs were carefully bolted to the wall and the hole drilled where a half-brick outer leaf had 
been removed. The drilling was carried out with water cooled mining barrels to prevent collapse of 
the holes in loose material. 

The anchors were inserted through the mining barrels when drilling complete and cores removed. The 
barrels were then extracted and the anchors grouted, filling tubes cut off and the half -brick outer leaf 
replaced to completely conceal the anchors. 
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The 12th Century Town Wall at Malmesbury in Wiltshire 
is being restored as part of an ongoing conservation 
project involving the Conservation Department of North 
Wiltshire District Council in conjunction with English 
Heritage.

The random rubble wall is constructed from locally quar-
ried limestone up to 1.50 metres in thickness, however 
erosion of adjoining earth and the effects of time had 
taken their toll resulting in localised delamination and 
rotation.

In order to maintain the structural integrity of the wall, 

ground anchors for a number of phases for the work. 
Stability was returned to the wall by inserting Cintec 
ground anchors through the thickness of the wall and 
into the clay and limestone behind.

Diamond drilling (right) and anchor insertions (left).

The anchors were installed through the joints of the 
stonework following the completion of gravity grouting of 
extensive voids within. To facilitate this process clay was 
used to seal the open joints between the stones in order 
to retain the original historic grouting. This was later 
removed and the wall pointed with lime mortar to match 
the original material. The Cintec ground anchors were 
tested to a working load of 15kN. Other, smaller Cintec 
anchors were also used for wall consolidation.
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No two masonry arch bridges are the same, and this also applies to their parapet walls.  The  
requirements specified for individual walls can differ considerably and must reconcile a variety of 
needs. These may include impact containment,  vehicle redirection, the protection of others in the 
vicinity, compatibility with the masonry structure as a whole, as well as the visual appearance of the 
strengthening solution implemented.
The Cintec Anchor System provides a highly versatile method of internal structural reinforcement that is tailored to 
meet the specific requirements of each parapet wall.  This service, known as Paratec is backed by extensive research 
and development, this includes advanced computer modelling, practical testing and also the experience built up from 
numerous strengthening projects.  The Paratec system can strengthen a masonry wall while remaining sensitive to the 
original architecture and without any narrowing of the road way.

The Anchor:  The system comprises a steel bar enclosed in
a mesh fabric sleeve, into this a highly specialised grout is injected 
under low pressure.  This is a Portland cement based product, 
containing graded aggregates and other constituents which, when 
mixed with water, produce a pumpable cementitious grout that 
exhibits good strength without shrinkage.  Installation is by precisely 
drilled holes using wet or dry diamond coring technology.  The flexible 
sleeve of woven polyester restrains the grout flow and expands up to 
twice its original diameter moulding itself into the shapes and spaces 
within the walls.  This provides a strong mechanical bond along the 
entire length of the anchor dispensing with the need for external 
anchor plates.

The size and type of steel anchor, the strength of grout and the diameter of the hole can all be varied to the required 
design parameters, these will include providing the appropriate stiffness compatible with the masonry. 

The comprehensive service offered by Paratec include advanced 

computer modelling techniques that simulate the effects of a vehicle 

impact upon a specified masonry wall.  Working in conjunction with 

both software specialists and consulting engineers, Paratec utilises 

an advanced dynamic software incorporating a discrete element 

analysis technique that enables the behaviour of parapet walls to be 

accurately predicted under various circumstances.

Research & Development
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Practical Testing: Tyne-Tees University

London Underground London Underground has a great many brick walls and parapets supported

on elevated structures.  As it is the world’s oldest underground system, 

many of the walls are between 100 and 150 years old and are consequently 

suffering from a degradation of the mortar which is invariably lime based.  

An insitu load test was carried out in order to demonstrate the applicability 

of Cintec anchors for both stabilising these structures and for strengthening 

them against dynamic air pressure loading.  The test was also used to 

confirm that the performance of the strengthened wall had been correctly 

calculated and thus provide assurance of the methodology.

Two 16mm diameter 2 stage anchors were 

installed vertically, the anchorage length 

within the supporting structure was then 

inflated and left to fully harden.  The anchor 

was then tensioned and the second sock 

occupying the remaining space in the 

masonry wall was inflated.

Post-tensioning Cintec anchor in test panel.

Details of test panel strengthening scheme.

Dynamic full-scale parapet wall tests were undertaken in the 
heavy structures laboratory at Tyne-Tees University.  The tests 
clearly demonstrate the robustness of parapet walls reinforced 
with Cintec masonry anchors.  The walls were impact loaded 
using a falling weight test rig designed to generate the force/tme 
history of an actual vehicle impact test that had previously been 
recorded and analysed at MIRA.

top of the wall.  Raking anchors 
were also installed in pairs at 30° 
to the vertical.  These were 1 metre 
long 3 strand 8mm diameter 
multibar anchors encapsulated in a 
40mm diameter sock and installed 

in a 50mm diameter hole.
Although the bridge was shunted by the force of the impact, it remained 
intact with no significant spalling. The picture above shows the wall face 
opposite to the point of impact after two consecutive tests.  

In this test, the Cintec reinforcement used was a 19.5 metre high 
yield MS multibar anchor comprising six individual stainless steel 

bars of 8mm in diameter.  This was  installed 370mm  below  the  
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CASE HISTORY - INCLINED PLANE BRIDGE, COALPORT

Spanning the river Severn at Coalport in Shropshire, the Inclined Plane bridge is a registered ancient monument and 

as such, any alteration to its appearance is unacceptable.  The Archtec method of bridge reinforcement was chosen to 

increase the load bearing capacity of the structure, and a need was also recognised to strengthen its parapet walls. 
A solution was achieved by the installation of 

Cintec 16mm studding anchors, of between 

1.5 and 3 metres in length.  These were 

designed with two individually inflated socks 

and were installed vertically at 1 metre 

intervals through the parapet walls and into 

the barrel of the arch.  The lower (arch 

barrel) sock was then inflated and left to 

cure.  The second sock was then inflated 

and placed under a tension of 10kN by using 

a tensioning plate.  The grout was then cured 

and the tensioning plate removed. 

Finally the sandstone parapet coping stones 

were replaced and two missing stones 

reproduced.  The solution provided the 

necessary increase in wall strength without 

having any visible change to its 

appearance.    

Once the anchors were cured, an applied wind loading 

was simulated by the application of a lateral point load 

on a horizontal spreader beam positioned at the walls 

centre.  An incremental lateral load up to 3.5kN/m was 

applied by a hydraulic jack which demonstrated a linear 

elastic response. 
The predicted response, calculated beforehand and 

based on assumed values for the material properties, 

was within 30% of the measured values.  Bearing 

in mind the wide range of uncertainties in relation to 

the wall stiffness and strength, this demonstrated an 

adequately high level of accuracy.  On completion of 

Testing In Progress.   
A hydraulic jack 
pushes against an 
anchored jacking 
frame.

the test, no cracking or spalling was observed.  It was concluded that the strengthening scheme presented 

both “an economic and aesthetic solution to the refurbishment of understrength and unstable masonry parapets”. 

87© CINTEC MARCH 2021

REV 2 MARCH 2021



CASE HISTORY - WALCOT ROAD BRIDGE, TELFORD

Built in limestone and spanning the river Tern, Walcot Road bridge is an historic 

structure with a grade II listing.  As it was constructed long before the development 

of motorised traffic, it is vulnerable to the modern demands placed upon it.  The 

narrow roadway has led to numerous collisions and scrapes along its parapet walls 

for which Wrekin Council had correspondingly undertaken various stonework repairs.  

It was decided to pre-empt future repair work with a parapet reinforcement scheme.  

Cintec provided a solution that met both the engineering and aesthetic requirements. 
With the use of non-percussive diamond core 

drilling, thirty-six prestressed Cintec anchors of 

between 1.4m and 2.8m in length were installed 

vertically through the parapet walls and into the 

arch barrel.  Core drilled sections of the 

monolithic coping stones were then replaced and 

grouted into the entrance of the anchor holes 

to provide an almost invisible finish. 

Current research is focusing on the development of articulated anchor reinforcements.  These 
are designed to fail progressively in order to absorb the energy of a vehicle impact while 
at the same time reducing the structural damage incurred by the bridge. 
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SECTION 4

 PART 2

 WATER RETAINING STRUCTURES 
 & 

  CASE HISTORIES 

  Georgia-Power 
                

Hydro-Electric Dam repairs Nigeria 

  CANAL WALLS                      HARBOUR WALLS 
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Harbour Wall Ground Anchoring
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