


CINTEC'S ANCHORING AND REINFORCEMENT SYSTEM

ANCHOR SYSTEM AND REINFORCEMENT SYSTEM

WE DESIGN AND MANUFACTURE THE WORLD’S MOST
INNOVATIVE STRUCTURAL ANCHOR SYSTEM AND
REINFORCEMENT SYSTEM

As the designer and manufacturer of the pre-eminent reinforcement systems and
anchoring systems for masonry structures, Cintec™ has cemented its reputation
internationally.

For over a quarter of a century, Cintec™ has secured and reinforced historic and
historical buildings, masonry bridges, monuments, railway structures, retaining walls
and harbour walls using reinforcement systems and anchor systems.

The patented Cintec™ reinforcement system and anchor system is straightforward:
injecting a proprietary cementitious fluid grout into an anchor surrounded by a fabric
sock, which has already been placed in an oversized drilled hole. The anchor system
and reinforcement system’s ingenuity lies in its versatility. Drawing on decades of
experience and testing, our designers can customize it to any specification.

Our engineered solution reinforces an array of materials—stone, concrete, clay, terra
cotta, adobe, and even timber. It can be used under water and in weak substrates.

Even as it restores, stabilizes, strengthens, and repairs, the system does not
compromise the parent material. And because the reinforcement system and anchor
system becomes part of the structure, it does not visibly alter a structure’s appearance.

From intricate wall ties to solid bar anchors over 30 metres (100 feet) long, Cintec™ will
develop the reinforcement system and anchor system solution that will fit your project.

The Cintec™ reinforcement system and anchor system offer a remarkably versatile,
proven approach to internally strengthen masonry buildings and structures.

The system works by pre-drilling an oversized hole in the structure and inserting an
anchor body surrounded by a fabric sock. A cementitious grout is injected through the
middle of the anchor under low pressure. It passes through a series of grout flood holes
into the fabric sock, inflating the entire assembly like a balloon.



THE ANCHOR

The fire-resistant structural anchor is designed specifically for the loads and
configuration of each application. Cintec™ designs generally use anchors that are non-
corrosive metal, typically stainless steel in various grades.

THE GROUT

Cintec™’s Presstec™ grout is a proprietary pure mineral grout tested in accordance
with the strict German DIN standards and does not contain any resin binders. The grout
is specially formulated to have a very high viscosity prior to setting. Its non-absorptive
properties provide durability and freeze-thaw resistance.

THE SOCK

The sock is a specially woven polyester-based fabric sleeve with expansion properties
to suit the diameter of the bore hole and particular substrate. It retains the grout in such
a way that the cured grout bulb conforms to the cavities in the substrate, providing a
strong mechanical lock to the connected elements. The grout milk that seeps through
the sock also forms a cementitious bond with the parent material.

PERPENDICULAR OR IN-PLANE STRENGTHENING

Internal strengthening can be perpendicular to or in the plane of the face of the masonry
units, components or systems. Perpendicular strengthening involves tying together the
deteriorated masonry or tying the wythes of composite or cavity systems. In-plane
internal reinforcement can be in any direction in the plane of the wall. In-plane
reinforcement can increase in-plane compressive, shear and tensile strength and out-of-
plane shear and bending strength.

STRENGTHENING OF THE INTERCONNECTION OF DIFFERENT
STRUCTURAL MATERIALS

Cintec™ reinforcement system and anchor systems can be very effective and often are
the only means available to strengthen the tying of vertical and horizontal elements of a
building. Typical examples would be the tying of poured gypsum, cast-in-place concrete
or hollow core precast roof and floor diaphragms to masonry walls. This method of tying
is especially effective in reducing earthquake risks in unenforced masonry structures

POST-TENSIONED STRENGTHENING

Internal and interconnection strengthening can be post-tensioned. Post-tensioning is
advantageous as a strengthening method as it induces compressive stresses in the

masonry. This reduces the risk of tensile stresses developing in the structure, which
results in cracking.



Cintec International Limited
Cintec North America

Non Destructive Test Procedure

Displacement —m8 —» Q
Gauge

Temporary Extension Rod

Hydraulic Hollow Ram

] — -

Load Spreading
Bridge

Install Cintec anchor and allow to cure for seven days, attach test rig as shown above
and apply a 20kn load to settle the rig.

Zero the displacement gauge.

Apply the loads in 20kn increments, leave the applied load for 2 minutes and log the
movement and load at the beginning of the 2 minutes and at the end of the 2 minutes.

Log all readings on the Cintec test data sheet.
Continue applying the load until the required load is achieved or the displacement
gauge shows significant creep in the anchor, this will be noticed with a drop in the

hydraulic pressure gauge reading and an increase in the displacement reading.

All measurements can then be logged and a load curve obtained



Client Reports from International Testing Establishments

BUILDING RESEARCH ESTABLISHMENT (UK) STRUCTURAL INTEGRATY DIVISION.

Moisture / Temperature Cycling Test on Cintec wall ties.
“40 year Accelerated Life Cycle Testing”

2 Hour Fire Testing.

CELTEST LTD BANGOR, GWYNEDD NORTH WALES, UK.

British Nuclear Fuels, Magnox Generation Wylfa Power Station, UK.
Testing of Cintec wall anchors (to resist a Systemic Event).
1351881: part 116:1983

ARCON TEST, INCORPORATED, CANADA.
Freeze thaw testing un-directional freeze thaw performance of Cintec Masonry Anchors
(EN 772 part 2 ASTM C942)

UNIVERSITY OF NEW CASTLE RESEARCH ASSOCIATION AUSTRALIA.

Wall tie test to Dr 97300-97302 (revision of AS 2699-1984) — Appendix A and
amendment No 1 to

AS 3700-1998

ISIS CANADA

Environmental Investigation on the behaviour of Cintec Anchors subjected to ultimate
load test. (Ottawa Canadian Parliament West Block Rehabilitation Project) ASTM E1512
ASTM C666/C661M

FUTURE TEC CONSULTANTS OF NEW YORK INC, USA.

Anchor testing program MTA Arch repairs at W168 Street - W181 Street Stations New
York Subway. New York, USA

ASTM E488-9696

VERSATILE CONSULTING & TESTING SERVICES INC, DOUGLASTON, NY

Anchor testing for parapet walls.

New York Schools Construction authority. PS 230K Brooklyn, NY & PS 238K Brooklyn, NY.
ASTM E1512. NYC.DDC as per item 04525 — Terra Cotta restoration & repair anchors
Paragraph 2.2



e TESTWELL LABORATORIES OSSINING, NY and SIMPSON GUMPERTZ and HEGER.
Shear load test for masonry and Terra Cotta. Union County Court House Elizabeth New

Jersey, USA.

e TWINING LABORATORIES OF SOUTHERN CALIFORNIA, USA.
Mission San Juan Capistrano C.A.
Tension tests on Cintec wall anchors.
“stabilization of stone wall” ASTM E1512

Cintec Testing is carried out to the following International standards.

BS EN 846-2 2000

BSEN 772-1 2011

BSEN 1015 1999

ASTM E1512 1993

ASTM C666/ 2008
C666M-03

ASTM 2007
E1512-01

BS 5080-1 1993

BS 5080-2 1993

Methods of testing for ancillary components for masonry — Part 2
Determination of bond strength of prefabricated bed joint reinforcement
in mortar joints.

Methods of test for masonry units Part 1 : Determination of compressive
strength.

Methods of test for mortar for masonry. Determination of flexural and
compressive strength.

Standard test methods for strength of anchors in concrete and masonry
elements. These test methods cover procedures for determining the
static, seismic, fatigue and chock, tensile and shear strengths of post-

installed and cast-in-place anchorage systems in structural members.

Standard test method for resistance of concrete to rapid freezing.

Standard test methods for testing bond performance of bonded anchors.

Structural fixings in concrete and masonry- Part 1: method of test for

tensile loading.

Part 2: method for determination of resistance to loading in shear.



DIN EN 772-22 2019

ASTM C942 2008

ASTM C42 / C1019

Methods of test for masonry units — Part 22: Determination of
freeze/thaw resistance of clay masonry units; German version EN 772-22-
2018

Standard test method for compressive strength grouts.

Standard test method for sampling and testing grout.

STANDARDS OF PRESSTEC GROUT . STANDARD, PRESSTEC 2000 & WHITE

Standard Date

DIN EN197-1 2011
DTN 1164-10 2013
DIN EN 196 2011
DIN EN 459-1 2010
DIN 51043 1979
DIN EN934-2 2012
DIN EN 13139 2002

DIN EN 932 2002

DIN 18555-3 1982
-6 1987

DIN EN 1015-1 2007
-2 2007

-3 2007

-6 2007

-7 1998

-9 2007

-10 2007

-11 2007

-12 2000

Title and definition

COMPONENTS, DEFINITIONS, SPECIFICATIONS AND CONFORMITY CRITERIA
Cement Composition, Requirements and conformity of standard Cement
Cement with special properties

Cement, Testing methods

Building lime

Trass, Pozzolanic material, Requirements, testing

Additives for concrete, mortar and injection grouts

Mineral aggregates, fractions for mortar

Determination of general properties of mineral aggregates
TESTING OF MORTARS CONTAINING MINERAL BINDERS
Determination of strengths

Determination of adhesive tensile strength

Determination of stone fractions

Sampling and Preparation of mortars for testing
Determination of consistence of fresh mortar

Determination of bulk density of fresh mortar
Determination of air content of fresh mortar

Determination of workability time

Determination of bulk density of dry mass

Determination of compressive strength and flexural strength

Determination of bond shear strength



DIN EN 1052-3 2002 Determination of shear strength
DIN 4272-5 1994 Determination of swell behavior
QUALITY CONTROL
DIN 18200 2000 Inspection, Internal control, Third party inspection

DIN 18557 1982 Factory mortar, production, control and delivery

07.10.2019

GROUT STANDARDS EXPLANATION

LISTED CRITERIA
STANDARDS
You will find two cited kinds of Standard:

- DIN, i.e. German National Standard
- DINEN, European Standard with German Provenience.

The Numbers of Standards and dates depend from their first emission, respectively are from their
update caused for the extended use in the European area.

Examples:

The main listed Standard for testing DIN EN 1015 of 2007 is based on the former DIN 18 555 of 1982.
The aggregates for mineral grouts DIN EN 13139 have better definitions as the former DIN 1045 for
concrete.

The mentioned Standards on the list of today are reported in 3 groups: Components, Testing and Quality
control.

COMPONENTS

The cited components refer to all CINTEC grouts, PRESSTEC Standard, PRESSTEC 2000 and PRESSTEC
White.

TESTING OF MORTARS AND QUALITY CONTROL

The mentioned testing standards are destined for mortars for masonry. CINTEC grouts as mineral
injection grouts can only be defined and tested by the use of these Standards for mortars.





























































































































































































































































































































































































































































































































































































CINTEC ANCHOR TESTING

77 Howard Street, Toronto, Canada

TYPE:
TESTING OF CORBELL ANCHORS

BY:
HALSALL AND ASSOCIATES TORONTO
(MAY 1992)



CASE HISTORY

77 HOWARD STREET, TORONTO, ONTARIO, CANADA

Exterior wall restoration

This 24-storey apariment block’s exterior wall
consists of two wythes tied together by courses of
header bricks. The exterior wythe is a glazed clay
brick and is supported by a painted steel shelf angle
connected at each floor into the floor slab. The inner
wythe consisted of a 4” hollow concrete block back-
up wall. Deterioration Is due to vertical loads
imposed by shortening of the structural frame. Lack
of soft joints below the shelf angles to accommodate

movement has resulted in;

1. Bowing of walls.

2. Crushing of over stressed units.

3. Shear fallure of the header courses.
4. Rotation of sheif angles

Corrosion detsrioration has also occurred in the shelf
angles and connecting bolts. Due to occupation of
the dwellings, complete replacement of the walls was
impractical. Thus Haisall Associates in conjunction

with CLS Cintec Canada participated in the

development of a stabilization strategy.
The proposals were:
a. Use of the Cintsc corbel anchor to transfer vertical loads from the
exterior walls to the back-up walls
e BAC b. Broken header ties to be restored using Cintec stitching anchors.
— These concepts were proven with full laboratory load tests. Results
v avallable upon request.
In areas where the exterior walls were beyond repair, Cintec anchors
were installed with retaining plates to prevent collapse of the panel,
whiie it was being dismantied. The anchor was used to tie the new
brickwork to the back-up wall.
Sommm carbal The back-up wall was found, during construction, to be not fully
Pormipirnl supportad on the siab edge at some locations. A special RWT, 15mm
extornal wall o two stage anchor was designed and suppiied to provide the necessary
o e hout support. This special two-stage anchor had an oversized second
stage sock. This was sacured into the floor slab, and the second stage
was inflated under the inner leaf overhang to provide support. The
use of Cintec anchors thus provided stabilization and repair on this
project, without disturbance or relocation of
Dalictive inner loaf wall the tenants.
Two soge WY TR e o b Conclusions of the Test Report:
ool e e The test assembly falied by crushing of the
tha Inser leaf concrete block interior (back-up) wythe at
ovecheng the corbel anchors. The observed fallure

load of 10.3 Kn (2295 Ib) exceeded the
design (service) load of 2.85 Kn (636 Ib) by
a factor of 3.6.

Haisall Associates, Toronto, Ontario, Canada
Contractors

Madm Group General Contractors, Concord,
Ontario, Canada
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TESTBY: ROBERT HALSALL AND ASSOCIATES LIMITED PAGE10OF 9
FOR: CINTEC CANADA PROJECT NO.: 92x722C
COMPONENT SUPPLIER: CINTEC CANADA DATE: 21 MAY, 1902
| ./1 ROBERT HALSALL
TEST PERFORMED BY: ROBERT HALSALL AND ASSOCIATES LTD. AND ASSOCIATES LIMITED
PROJECT NO.: 2x722C CONSULTING ENGINEERS
LOCATION: BURLINGTON, ONTARIO, CANADA
DATE: 21 MAY, 1962
CLIENT: CINTEC CANADA
TEST COMPONENT
SUPPLIER: CINTEC CANADA

Cintec Harke Cementitious Corbel and Stitching Grout Anchors.

To determine the load carrying capacity in vertical shear of a masonry exterior wall system using CINTEC injection
anchors to tie the two wythes together and to transfer gravity ioad of the exterior wythe to the interior (back-up)
wythe.

The test assembly failed by crushing of the concrete block interior (back-up) wythe at the corbel anchors. The
observed failure load of 10.3 Kn (2295 Ib) exceeded the design (service) load of 2.85 Kn (636 Ib) by a factor of 3.6.

Test witnessed by:

Report prepared by:

ROBERT HALSALL
AND ASSOCIATES LIMITED

CONSULTING ENGINEERS



TEST BY: ROBERT HALSALL AND ASSOCIATES LIMITED
FOR: CINTEC CANADA
COMPONENT SUPPLIER: CINTEC CANADA

778 7

Y K]
4mmm«em
/—soxaoxaconaamcmns
L

ANCHOR LAYOUT

PAGE 20F 9

PROJECT NO.: 92x722C
DATE: 21 MAY, 1962

21/4

31”2 k) sne

4" CONGRETE

TEST WALL
SECTION

ALL MEASUREMENTS IN INCHES

ROBERT HALSALL
AND ASSOCIATES LIMITED

3 ENGINEERS



TEST BY: ROBERT HALSALL AND ASSOCIATES LIMITED
FOR: CINTEC CANADA
COMPONENT SUPPLIER: CINTEC CANADA

30 mm X 30 mm X 3 mm STAINLESS STEEL

ANCHOR BODY &2mmd X3
END PLATES
CORBEL ANCHOR (BOTH ENDS)
CEMENTITIOUS
GROUT
18mm ¢
~
20 mm. DIA.
PLUG AND RETAINTER
10mm ¢ X 1 mm STAINLESS STEEL
@ FABRIC SOCK
NEOPRENE DRIP

PAGE3OF 9

PROJECT NO.: 92x722C
DATE: 21 MAY, 1982

STITCHING ANCHOR

ROBERT HALSALL
AND ASSOCIATES LIMITED

CONSULTING ENGINEERS



TEST BY: ROBERT HALSALL AND ASSOCIATES LIMITED PAGE 4OF 9

FOR:  CINTEC CANADA PROJECT NO.: 92x722C
COMPONENT SUPPLIER: CINTEC CANADA DATE: 21 MAY, 1962
STEEL I
TEST SET-UP

ROBERT HALSALL
AND ASSOCIATES LIMITED

CONSULTING ENGINEERS



TEST BY: ROBERT HALSALL AND ASSOCIATES LIMITED PAGE S OF 9

FOR:  CINTEC CANADA PROJECT NO.: 92x722C
COMPONENT SUPPLIER: CINTEC CANADA DATE: 21 MAY, 1962
TEST SET UP PHOTOGRAPHS

ROBERT HALSALL
AND ASSOCIATES LIMITED

CONSULTING ENGINEERS



TESTBY: ROBERT HALSALL AND ASSOCIATES LIMITED PAGE6OF 9
FOR: CINTEC CANADA PROJECT NO.: 92x722C
COMPONENT SUPPLIER: CINTEC CANADA DATE: 21 MAY, 1992

P(ib.) DEFLECTION DEFLECTION
GAUGE 1 (in) GAUGE 2 (in)

0 1.600 1.80
108 1. 1.596
656 1.591 1.583
875 1.590 1.592
984 1.588 1.588

1313 1.586 1.585
1531 1.584 1.582
1750 1.582 1.879
1879 1.579 1.574
2208 1.578 1.
2437 1.576 1.567
2606 1.574 1.564
2895 1.57¢ 1.560
3128 1.568 1.5854
3353 1.566 1.547
3582 1.585 1.540
3811 1.582 1.536
4040 1.561 1533
4260 1.557 1.527
4480 1.555 1.52§
4700 1.1 1
4920 1.552 1.520
5140 1.550 1.516
5360 1.544 15
5580 1.54 1.504
5800 1.538 1.498
6020 1 1.435

3 4000 f "’CFF;

g v o g Nowa 2

fom s

r
)ﬁ r
1000 f
0.08 0.4 012 014 018 018
DEFLECTION (inches)

ROBERT HALSALL
AND ASSOCIATES LIMITED

CONSULTING ENGINEERS



TEST BY: ROBERT HALSALL AND ASSOCIATES LIMITED PAGE7OF 9

FOR: CINTEC CANADA PROJECT NO.: 92x722C
COMPONENT SUPPLIER: CINTEC CANADA DATE: 21 MAY, 1982
REAR VIEW
O O
FAILURE OF CONCRETE BLOCK
FAILURE MODE

LOAD PER ANCHOR AT FAILURE = 8.93 Kn (2007#)
DESIGN (SERVICE) LOAD PER ANCHOR FOR THIS TEST
ASSEMBLY = 2.85 Kn (636#)

ROBERT HALSALL
AND ASSOCIATES LIMITED

CONSULTING ENGINEERS



TEST BY: ROBERT HALSALL AND ASSOCIATES LIMITED PAGE 8 OF 9
FOR: CINTEC CANADA PROJECT NO.: 92x722C
COMPONENT SUPPLIER: CINTEC CANADA DATE: 21 MAY, 1992

MORTAR CUBE COMPRESSIVE STRENGTH

SPECIMEN P(N) DIMENSIONS COMPRESSIVE AGE AT TEST
{mm) STRENGTH (MPa)
BLOCK WALL A1 12600 50.4x49.3 5.2
MORTAR A2 13800 49.8x50.0 5.5
A3 12800 51.2x48.95 5.1
AVERAGE: 5.3 MPa = 768 psi @ 15 DAYS
BRICK WALL B1 20700  49.7x50.0 83
MORTAR B2 25700 40.2x50.2 10.4
83 24100  50.2x 49.6 9.7
AVERAGE: 9.5 MPa = 1,380 psi @ 14 DAYS
CINTEC ANCHORS c1 111750  50.0x50.5 443
GROUT c2 107250  50.0x50.8 422
c3 110500  50.0x50.4 43.8
AVERAGE: 43.4 MPa = 6,265 psi ' 5 DAYS
MORTAR CUBES
CUBES A1, A2, A3
CAST: 5 MAY, 1982 4:20PM TESTED: 20 MAY, 1992
MIX 1 PART TYPE 'S’ MASONRY CEMENT (LAKE ONTARIO CEMENT)
3 PARTS CLEAR BRICK SAND
CLEAN TAP WATER

MIX 1/2 HOUR OLD AT TIME OF CASTING, MORTAR USED FOR BOTTOM 5 COURSES OF CONCRETE BLOCK
WALL, D PALMOLIVE DISH DETERGENT RELEASE AGENT IN FORMS, CUBES REMOVED FROM FORM AT
11:00PM, § MAY, 1992, AND LEFT ON FLOOR OF LAB TO CURE

CUBES B1, B2, B3
CAST: 6 MAY, 1992 1:30PM TESTED: 20 MAY, 1992

MiX: SAME AS 1st SET
MORTAR NEWLY MADE; USED FOR BOTTOM 5 COURSES OF CONCRETE BLOCK WALL
CUBES REMOVED FROM FORM AT 7:00PM

15 MAY, 1992 11:00AM TESTED: 20 MAY, 1992
GROUT FOR CINTEC ANCHOR

BRICK VENEER DENSITY MEASUREMENT

1. REPRESENTATIVE SECTION OF BRICK VENEER 2. INDIVIDUAL BRICK USED IN TEST INSTALLATION

Represents 0.082 sq.m. of wall = 0.880 s f. Represents 0.013 sq.m of wall = 0.138 s.f

Weight = 14.70 kg (32.93#) Weight = 2.0 kg (4.48#)

Calculated Weight / Surface Area of Wall: Calculated Weight / Surface Area of Wall:
179.27 kg/sq.m or 37.42p.sf. 153.85 kg/sq.m or 36.46 p.s.f.

ROBERT HALSALL
AND ASSOCIATES LIMITED

CONSULTING ENGINEERS



TESTBY: ROBERT HALSALL AND ASSOCIATES LIMITED PAGESQ OF 9

FOR: CINTEC CANADA PROJECT NO.: 92x722C
COMPONENT SUPPLIER: CINTEC CANADA DATE: 21 MAY, 1982
EXISTING BRICK/CONCRETE
BLOCK EXTERIOR WALL

PATCH END WATH COLOR
MATCHED MORTAR

108 ximm THICK
ANCHOR 80DY

STITCH ANCHOR
TYPE B°

®7% mm CTS.

EVERY SECOND

HEADER COURSE

STAMLESS STEEL

PLATE AND BOL .
ANCHOR MUST PENETRATE
FULL DEPTH + 13 mm

4,

at 4 .

PROPOSED ANCHOR APPLICATION

ROBERT HALSALL
AND ASSOCIATES LIMITED

CONSULTING



CINTEC ANCHOR TESTING

Toronto Hydro Building Canada

TYPE:
TESTING OF CORBELL ANCHORS FOR

SHEAR LOADS

HALSALL AND ASSOCIATES
(SEPTEMBER 1992)



couri



TEST PERFORMED BY: ROBERT HALSALL AND ASSOCIATES LIMITED Page 1 of 8

FOR: TORONTO HYDRO PROJECT NO.: 92x713C/a
COMPONENT SUPPLIER: CINTEC CANADA DATE: 9 SEPTEMBER, 1992
LOAD TEST DATA
TEST PERFORMED BY:  ROBERT HALSALL AND ASSOCIATES LTD. | ,\:/\ I ROSERT HALOALL
PROJECT NO.: 2x713C ‘\J CONSULTING ENGINEERS
LOCATION: BURLINGTON, ONTARIO, CANADA
DATE: 9 SEPTEMBER, 1962
CLIENT: TORONTO HYDRO
TEST COMPONENT
SUPPLIER: CINTEC CANADA
COMPONENT DESCRIPTION:

Cintec Harke Cementitious Corbel and Stitching Grout Anchors.

To determine the load camrying capacity in vertical shear of a masonry exterior wall system using
CINTEC injection anchors to tie the two wythes together and to transfer gravity load of the exterior
wythe to the interior (back-up) wythe.

CONC (o]

The test assembly failed by a flexural bond failure in the interior (back-up) wythe. The observed
failure load of 40.8 Kn (9130 Ib) exceeded the design (service) load of 5.87 Kn (1274 Ib) by a factor
of 7.2.

The ultimate shear capacity of the anchors could not be determined as the wall assembly failed prior
to reaching the failure load of the anchors.

Test witnessed by:

Report prepared by:

ROBERT HALSALL
AND ASSOCIATES LIMITED

CONSULTING ENGINEERS



TEST BY: ROBERT HALSALL AND ASSOCIATES UIMITED Page 2 of 8
FOR: TORONTO HYDRO PROJECT NO.: 92x713C/a
COMPONENT SUPPLIER: CINTEC CANADA DATE: 9 SEPTEMBER, 1992

TEST ASSEMBLY DRAWINGS (all measurments in mm):

PARGING

INDIANA
LIMESTONE

TYPICAL INSTALLED
ANCHOR DETAIL

ROBERT HALSALL
AND ASSOCIATES LIMITED

CONSULTING ENGINEERS



TEST BY: ROBERT HALSALL AND ASSOCIATES LIMITED Page 3 of 8

. FOR: TORONTO HYDRO PROJECT NO.: 92x713C/a
COMPONENT SUPPLIER: CINTEC CANADA DATE: 9 SEPTEMBER, 1992
TEST SET-UP

sl e % @)

I'\_/'I ROBERT HALSALL
AND ASSOCIATES LIMITED

L/ \J CONSULTING ENGINEERS




TEST BY: ROBERT HALSALL AND ASSOCIATES LIMITED Page 4 of 8

FOR: TORONTO HYDRO PROJECT NO.: 92x713C/a
COMPONENT SUPPLIER: CINTEC CANADA DATE: 9 SEPTEMBER, 1992
TEST SET-UP PHOTO

ROBERT HALSALL
AND ASSOCIATES LIMITED

CONSULTING ENGINEERS



TEST BY: ROBERT HALSALL AND ASSOCIATES LIMITED Page 5 of 8

FOR:  TORONTO HYDRO PROJECT NO.. 82x713C/a
v GOMPONENT SUPPLIER:  CINTEC CANADA DATE: 9 SEPTEMBER, 1992
INFLATED SHAPE 60 DIA. CORBEL ANCHOR

-
TN S O () J'E

WOVEN FABRIC SOCK

30 mm X 30 mm X 3 mm STAINLESS STEEL

ANCHOR BODY 52mm® X 3mm
END PLATES
. (BOTH ENDS)
INFLATED SHAPE 20 DIA.

STITCHING ANCHOR

£

4//'
/|

* MOULDED PLASTIC
PLUG AND RETAINTER
10mm @ X 1 mm STAINLESS STEEL WOVEN FABRIC SOCK

ANCHOR BODY

|'\_/'| ROBERT HALSALL
AND ASSOCIATES LIMITED

U_\J CONSULTING ENGINEERS




TEST BY: ROBERT HALSALL AND ASSOCIATES LIMITED Page 6 of 8

FOR: TORONTO HYDRO PROJECT NO: 92x713C/a
COMPONENT SUPPLIER: CINTEC CANADA DATE: 9 SEPTEMBER, 1992
LOAD TEST
JACKFT  EIIACK 2", MARIGUA
¢ ¢ ¢ C
27¢ 278 ¢ ¢
72¢ 72 C 0.001
121§ 120¢ 0.001 0.001
162¢ 1 0. 0.001
207C 2044 0.002 0.001
207C 2044 0.003 0.003
225C 22 0.004 0.00z
252(C 248¢ 0.004 0.003
27%(C 275¢ 0.00¢ 0.0037
306C 302 0.00¢ 0.0025
333C 326¢ 0.00¢ 0.003
351¢ 3467 0.00¢ 0.004
378( 3733 0.012 0.004

FAILURE LOAD 15,518 POUNDS TOTAL ON 2 JACK'S

8000 FAILURE LOAD

7000

’gsooo
< 4000
€ 3000

2000
1000

0.006
DEFLECTION (inches)

ROBERT HALSALL
AND ASSOCIATES LIMITED

CONSULTING ENGINEERS



TEST BY: ROBERT HALSALL AND ASSOCIATES LIMITED Page 7 of 8
FOR: TORONTO HYDRO PROJECT NO.: 92x713C/a
COMPONENT SUPPUER: CINTEC CANADA DATE: 9 SEPTEMBER, 1992

FAILURE MODE:

LOAD PER ANCHOR
AT FAILURE = 35.5 Kn

(7989#)

FLEXURAL

BOND DESIGN (SERVICE)

FAILURE ———> LOAD PER ANCHOR
FOR THIS TEST
ASSEMBLY = 4.95 Kn
(1115#)

ROBERT HALSALL
AND ASSOCIATES LIMITED

CONSULTING ENGINEERS



TEST BY: ROBERT HALSALL AND ASSOCIATES LIMITED Page 8 of 8

FOR: TORONTO HYDRO PROJECT NO. 92x713C/a
COMPONENT SUPPLIER: CINTEC CANADA DATE: 9 SEPTEMBER, 1992
TYPICAL PRISM

o PRISMS WERE CUT FROM TEST WALL
PRISM ENDS WERE CAPPED WITH HYDROSTONE CEMENT

TESTS PERFORMED BY McMASTER UNIVERSITY, HAMILTON, ONTARIO
PRISMS MADE: 20 AUGUST, 1992

TESTED: 22 OCTOBER, 1992
AGE: 63 DAYS
CINTEC GROUT CUBE COMPRESSION TEST:
COMPRESSIVE
CUBE STRENGTH
A 35.5 MPa
B 34.0 MPa
c S7.1 MPa

AVG 35.5 MPa=5148 PSI @ 11 DAYS

50 mm CUBES CAST 28 AUGUST, 1992; TESTED 8 SEPTEMBER, 1992 BY J.T. DONALD
CONSULTANTS LTD.

] Si ASUREMEN
SAMPLE: 12" x 12" x 2.25" INDIANA GREY LIMESTONE
MEASURED WEIGHT: 11.8 Kg = 26 Ibs
DENSITY: 2354 Kg/cm = 147 PCF

ROBERT HALSALL
AND ASSOCIATES LIMITED

CONSULTING ENGINEERS



CINTEC ANCHOR TESTING

Botanical Gardens
Botanical Gardens Montreal Canada

TYPE:
RAC (10 MM X 1 cHs — [3/8” DIA CHS])

TESTING ENGINEERS:
JASMIN TRUDEL ING. LM SAUVE (1994)
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HARKE

Anchor 10 x 1 x 270 mm
Single sock 20 mm dia hole
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Anchor Layout
18 x 36system
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Additional ties
around dpenings

Opening
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CINTEC ANCHOR TESTING

In-house Testing
Real Audencia, San Juan, Puerto Rico

TYPE:
AXIAL PULL TESTS (1995)



Test Report
on Axial Pull Tests on Inflated Cintec Anchors

Project: Real Audencia
Fortaleza Street

Location: San Juan, P.R.

Client: Government of Puerto Rico
State Historic Office 7
La Fortaleza San Juan, P.R. 00901

Architect: Roca and Associates
253 Fortaleza Street
4th Floor
San Juan, P.R. 00902-2876

Engineer: Wigberto Ponton
Consulting Engineer
509 Sagrado Corazon Street
Santurce, P.R. 00915

Contractor: Redondo Construction
GPO Box 4185
San Juan, P.R. 00936

Testing: Robert Lloyd-Rees, F.F.B.
Cavity Lock Systems Ltd.



Introduction

The property constructed in approximately 1710 os built of Calicanto [sand, limestone and brick
rubble] and has been left derilect in recent years pending restoration. The roof was the original
roof structure but was covered with temporary metal sheet finish. We understand that the
property is a "listed Historic Building" and is to be restored. Following periods of torential
rainfall and a minor earthquake on Friday 27* October sections of the roof together with sections
of the walls collapsed. Following a site inspection on Tuesday 31* October the following test
procedures were agreed.

Test procedures: [NB - All directions are based on facing the building from outside]

Front right hand room - Left hand partition wall. A core sample of the full depth of the wall
was taken in order to determine the strength of the Calicanto.

Front wall: 7 N° Cintec Anchors type RCT [rigid circular tie] 10 x 1 x 203mm '3/8"Q x 8"
long] with single sock and 10 x 1 x 203 [3/8"@ x 8"] with two 76mm [3"] socks were inserted
in 20mm [3/4"] @ holes which had been cleared of all loose debris and had been prewetted. At
1300hrs Atlantic time, Wednesday November 1% 1995 a batch of grout was made comprising
12.5kg of Presstec grout mixed with 3 litres of portable water. The anchors were then injected
with the grout mix until it was evident that the front section of the sock was fully inflated. The
injection nozzle was then held in place for a further ten (10) seconds. At the same time 3 test
cubes of grout were taken. The first being taken before the injection of anchors, the second
during and the third after, the anchors had been injected.

Testing

The testing took place on Friday November 3™ 1995 at 10:00hrs some 45hrs after the anchors
had been inflated in the presence of Eric Jokinen and Alexis Ocasio both being engineers.

Testing Equipment

Hilti MKV comprising standard 150mm long load spreading bridge, tester with interchangeable
gauges [0 - 20kN]. Copy of original calibration certificate dated 28" June 1995 for gauges ref,
HT94B2 and HT94B1. For the tests gauge HT94B1 was used.

Test Procedure :

The load is applied on the anchor using a hilti tester (loading jack) with appropriate gauge
attached. The anchor is connected to the loading jack through a threaded bar, nuts and washers.
The testing jack is supported on a load spreading bridge with 3 legs resting on the wall surface.

When the knob on the jack is turned the jack applies a load to the anchor. The load applied is
related to the pressure indicated by the pressure gauge attached to the jack.



The load is to be applied in increments of 2201bs (1kN). The load at each increment to be held
for one minute and the anchor to be observed for any indications of failure.

Load

Anchors to be tested to failure/20kN.

Test Results

The anchors were loaded and observations were recorded as shown in the attached tables.

Anchor Layout Front Righthand Wall

1*
3* *6
*5
2% 4% *7
Tes‘t Results on Cintec Anchor No. 1

Load on Anchor: (1bs) Holding Time (minutes) Observations
220 (1kN) 1 none
440 (2kN) 1 none
660 (3kN) 1 none
880 (4kN) 1 none
1100 (5kN) 1 none
1320 (6kN) 1 none
1540 (7kN) 1 none
1760 (8kN) 1 none
1980 (9kN) 1 none
2200 (10kN) 1 stripped thread of test

anchor



Load on Anchor
220

440

660

880

1100

1320

1540

1760

1980

2200
2420
2640
2860
3080
3300
3520
3740
3960
4180
4400

(ibs)
(1kN)
(2kN)
(3kN)
(4kN)
(SkN)
(6kN)
(7kN)
(8kN)
(SkN)

(10kN)
(11xN)
(12kN)
(13kN)
(14kN)
(15kN)
(16kN)
(17Kn)
(18kN)
(19kN)
(20kN)

Test Results on Cintec Anchor No. 2

Holding Time Minutes
1

[y

| S S N T

Observations
none
nope
none
none
none
none
none

none

1 min second time 5 mins. anchor steel slowly moved out

Pk ph pd ek emd s e

5 minutes

and stayed gauge slipped back to
9kn then started retesting

none
none
‘none
none
none
none
none
none
none
none

maximum load of test equipment



Load on Anchor
220

440

660

880

1100

1320

1540

1760

1980

(1bs)
(1kN)
(2kN)
(3kN)
(4kN)
(5kN)
(6kN)
(7TkN)
(8kN)
(SkN)

Test Results on Cintec Anchor No. 3

Holding Time Minutes

S S T Y = T~ U

Observations
none
none
none
none
none
none
none
none

stripped thread on test anchor



Load on Anchor
220
440
660
880
1100
1320
1540
1760
1980
2200
2420
2640
2860
3080
3300
3520
3740
3960
4180
4400

(Ibs)
(1kN)
(2kN)
(3kN)
(4kN)
(5kN)
(6kN)
(7kN)
(8kN)
(9kN)

(10kN)
(11kN)
(12kN)
(13kN)
(14kN)
(15kN)
(16kN)
(17Kn)
(18kN)
(19kN)
(20kN)

Test Results on Cintec Anchor No.

Holding Time Minutes
1

1
1
1
1

= =t ped et e

o

[ e T e T o T T S S

5 minutes

Observations
none
none
none
none
none
none
none
none
none
none
none
none
none
none
none
none
none
none
none

maximum load of test equipment

No visible damage to the anchor was observed at all increments of the load,



Load on Anchor
220

440

660

880

1100

1320

1540

1760

1980

Load on Anchor
220

440

660

880

1100

1320

1540

(Ibs)
(1kN)
(2kN)
(3kN)
(4kN)

- (GKN)

(6kN)
(7kN)
(8kN)
(9kN)

(Ibs)
(1kN)
(2KN)
(kN)
(4kN)
(5kN)
(6kN)
(7kN)

Test Results on Cintec Anchor No. 5

Holding Time Minutes

T s Y T U

Observations
none
none
none
none
none
none
none
none

steel connector broke

Test Results on Cintec Anchor No. 6

Holding Time Minutes
1

b ek fed ek

Observations
none
none
none
none
none
none

stripped thread on test anchor



Load on Anchor
220
440
660
880
1100 -
1320
1540
1760
1980
2200

(Ibs)
(1kN)
(2kN)
(3kN)
(4kN)
(SkN)
(6kN)
(7kN)
(8kN)
(9kN)

(10kN)

Test Results on Cintec Anchor No. 7

Holding Time Minutes Observations

[ L~ T~ T

Compressive strength of grout

Strength of Calicanto

none
none
none
none
none
none
none
noneé
none

stripped thread on test anchor

Sample 1 8,500 Ib
Sample 2 10,000 Ib
Sample 3 9,000 Ib

Average strength of sample 9,267



STITGHING ANCHOR

Sock expansions into the

oft friable core Anchor body design dependent
Tonload '

Number and position
dependent on structural
condition

®
=INTEC=
- [
TEL 1-800-363-6066 MC SYSTEMS
FAX 1-800-461-1862 DESIGNED ANCHOR SYSTEMS FOR THE CONS TRUCTION INDUSTRY
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Mr. James Reid

Keystone Traditional Masonry Inc.
Ashton, Ontario

KOA1BO

Re: Anchor Testing
457 Sussex Drive
Ottawa, Ontario

Dear Mr. Reid

Following your request, Cintec Reinforcement Systems Ltd. (Cintec) performed pull out tests at the above
mentioned site. Testing was done by Gene Quesnel and Brad Fraser of Cintec.

Fieldwork was carried out on March 3™, 2015.

Present as observers were: Agatha Lopez - DFS Inc., Joe Hoskins - NCC, Steve Woodbury - Jokinen Engineering
Services and James Reid - Keystone Traditional Masonry Inc.

Testing was conducted on three (3) Cintec anchors (Type A, M12) with
overall length of 16 inches, socked 15 1/4 inches and exposed 3/4inch.
A % inch diameter joining nut was attached to allow connection to
testing equipment. See picture # 1.

Anchors were installed on February 23", 2015 and embedded full
depth in a 1% inch cored hole and allowing 2 inches to wall face for
hole plugging and make good. All three (3) anchors were installed in
second floor area of West Elevation. Substrate was inner / outer stone
Picture # 1 with rubble infill. Each anchor location was given a unique identifying
number. The Test Anchors were designated 31-14, 36-11 and 36-15.



Anchors were loaded in 1 Kn increments and held for a period of three (3) minutes

between loadings. Loads at beginning and end of each three (3) minute intervals were Picture #2
recorded. Dial readings at beginning and end of each three (3) minute intervals were
also recorded. Data recorded on “Field Data Form” and witnessed by Observers. Loading

continued to 4Kn. See picture # 2

Note that test requirement was to 3 Kn but early loading showed “settling” of apparatus
so was continued to 4 Kn to confirm no anchor / substrate movement.

Testing was carried out with a calibrated Hydrajaws, Model 2000 Tester, Serial # 01675430370 and a Mitutoyo
#2416s deflection dial meter.

The Hydrajaws test apparatus is a purpose made system for testing
anchors and consists of a mechanical screw-jack arrangement fitted
through a hydraulic load cell. The tester was suspended from above by
means of a wire attached to a Tapcon concrete screw. The Cintec anchor
was attached to the test equipment using an M12 threaded rod and nut
adapter. The leg lengths of the test equipment were adjusted so that all 3
legs were in contact with the base material and the line of action of the
test meter was axial with the anchor under test. See picture # 3,5 and 6

The Mitutoyo 2416S-10 dial indicator is
used to measure surface variations. It

Picture # 4

has a measurement range of 0 to 1.0",
graduations of 0.001", an accuracy of +
or - 0.002", and a range per revolution
of 0.1". The dial has a jeweled bearing Dial
for accurate readings. This model is a
Picture # 3 continuous dial with a reading of 0-100,
for direct readings.

See picture #4,5 and 6

Plunger

Magnetic Base



Picture #5

Picture # 6



FIELD DATA FORM DATE: March 3, 2015

Anchors to be loaded in 1 Kn increments and held for a period of 3 minutes between loadings. Loads at beginning and
end of each three minute interval to be recorded. Dial reading at beginning and end of each three minute interval to be

recorded (elongation). Note any changes to substrate and / or anchor body.

ANCHOR 1 #31-14
Load Begin Load End Dial Begin Dial End Dial Change Observation
1Kn 1Kn .0620 .0620 .0000 No discernible change to substrate
2 Kn 2 Kn .0615 .0615 .0000 or anchor- dial gauge variance likely
3Kn 3 Kn .0615 .0580 .0035 due to equipment / surface settling
4 Kn 4 Kn .0580 .0580 .0000
ANCHOR 2 #36-11
Load Begin Load End Dial Begin Dial End Dial Change Observation
1Kn 1Kn .0420 .0420 .0000 No discernible change to substrate
2 Kn 2 KN .0425 .0430 .0005 or anchor- dial gauge variance likely
3Kn 3Kn .0440 .0440 .0000 due to equipment / surface settling
4 Kn 4 Kn .0450 .0450 .0000
ANCHOR 3 #36-15
Load Begin Load End Dial Begin Dial End Dial Change Observation
1Kn 1 Kn .0565 .0565 .0000 No discernible change to substrate
2 Kn 2 kn .0565 .0570 .0005 or anchor- dial gauge variance likely
3Kn 3Kn .0540 .0540 .0000 due to equipment / surface settling
4 Kn 4 Kn .0540 .0540 .0000
PROJECT: 457 Sussex Drive Signatures of Observers are on File with Cintec Reinforcement Systems
Field Paperwork on File with Cintec Reinforcement Systems
OBSERVERS:
NAME COMPANY SIGNATURE (on file)
Agatha Lopez DFS Inc. Apatha Lypez
Joe Hoskins NCC Jre Hoskins
Steve Woodburry Jokinen Engineering Steve Mwo{/«ﬁﬁda,
James Reid Keystone Masonry Uames Roid




OBSERVATIONS

All anchoring withstood a minimum of 4.0 Kn load.

No apparent fracturing or movement of the substrate.

No apparent movement, distortion or failure of the anchor.

No apparent failure of grout bond to anchor body or substrate.

Trusting the above meets your requirements and should you have any further questions, please do not hesitate in
contacting the undersigned.

Yours truly

?&/{6 /D, Q&(&J’/{&/

Cintec Reinforcement Systems Ltd.
38 Auriga Drive,
Nepean, Ontario, Canada

K2E 8A5



Francis Vanasse
STGM Architectes
2980 boul. Sainte-Anne,

Quebec, QC G1E 3J3

Philip Bernard September 29, 2016
WSP Canada Inc.

5355, boulevard des Gradins,

Quebec, QC G2J 1C8

John Diodati

EVOQ Architecture / FGMA
1435Rue St-Alexandre, Bureau 1000
Montreal, QC H3A 2G4

REFERENCE
Anchor Testing
Manoir Richelieu
Malbaie, QC

Gentlemen,

Following your request, Cintec Reinforcement Systems Ltd. performed installation and pull out tests at the above
mentioned site of Cintec RAC anchors as shown in picture 1 & 2.

Installation Fieldwork was carried out on September 19, 2016 by Gene Quesnel of Cintec Reinforcement Systems Ltd.
with the assistance of Guillom Hamel and Mathew of L’Intendant Constructeur.

Installation of 5 anchors of 4 %4” embed (terminating in Siporex) and 5 anchors of 5 %2” embed (terminating between
Siporex and insulation). All anchors installed to Cintec protocol. Anchors were embedded in a % inch cored and profiled
hole. See picture 3. All anchors installed through %” plywood and into substrate. See pictures 4&5. Misalignment of hole
in plywood with hole in substrate disallowed ideal placement of anchor washer to plywood face. See picture 6. This is
not and should not be a concern as install was for capacity testing and not final installation. This condition is easily
corrected in future. There was also concern about having the plywood tight against the roof. It was shown that the
plywood could easily be drawn to the roof with a wood screw prior to anchor inflation. Once the anchor is in place the
plywood cannot move.



Anchor testing fieldwork was carried out on September 27, 2016 by Gene Quesnel of Cintec Reinforcement Systems Ltd.
and observed by Philippe Bernard of WSP Canada Inc.

Testing was conducted on six (6) Cintec type RAC anchors, 5 with embed length of 4 5" inches and 1 with embed of 5 %”.
All fitted with a shop installed female ferrule to allow attachment to test equipment. Since all anchors of 4 %" embed
depth exceeded test requirements there was no need to test all the longer anchors. Plywood was cut away around
anchors so that test equipment could rest on the existing roof surface assuring pull test of anchor in Siporex material
only. See picture 7.

Requirement was for a minimum of 100 Ib. load, target load for safety was 500 Ibs. and actual tested load was 700 lbs.

Anchors were loaded in 1 Kn (225 Ibs.) increments and held for a period of 1 minute between loadings. Loads at
beginning and end of each one minute intervals were observed. Failure is defined as the load point at which the load
could not be maintained for the one minute period. The load at the end of the one minute period was considered the
“hold” load. Loading continued through 2 Kn. and 3+ Kn. load. Final hold load was observed and photographed to be in
excess of 3+ Kn. or 700 lbs. See picture 8.

Testing was carried out with a calibrated Hydrajaws, Model 2000 Fixing Tester, Serial # 01675430370. The Hydrajaws
test meter is a purpose made system for testing fixings and consists of a mechanical screw-jack arrangement fitted
through a hydraulic load cell. The ferrel of the Cintec anchor was attached to the test equipment using an M8 threaded
rod and button adapter. The leg lengths of the test equipment were adjusted so that all 3 legs were in contact with the
base material and the line of action of the test meter was axial with the anchor under test.

Observations

All anchoring withstood a minimum of 3+ Kn (700 Ibs.) load.

No apparent fracturing or movement of the substrate.

No failure of the anchoring.

No apparent failure of grout bond to anchor body or substrate.

Anchors performed as expected and required.

The use of Cintec anchors allows installation of anchor and plywood in one step.
The use of Cintec anchors eliminates the need of washer and nut assembly.

PNV A WN R

The use of Cintec anchors eliminates the need of a second layer of plywood.



Summary

Cintec anchors use a grout that is all natural and will not negatively impact the surrounding Siporex product. As well, the
installed anchors are totally fireproof which must be considered in this type of application. The cost of a Cintec
anchoring system should not be looked at in isolation but as part of an overall system / solution cost.

We trust the above meets your requirements and should you have any further questions, please do not hesitate in
contacting the undersigned.

Yours truly

Gene Quesnel

Cintec Reinforcement Systems Ltd.
38 Auriga Drive

Nepean, Ontario

K2E 8A5

1613 225 3381



Francis Vanasse

STGM Architectes

2980 boul. Sainte-Anne,
Quebec, QC G1E 3J3

Philip Bernard Le 29 septembre 2016
WSP Canada Inc.

5355, boulevard des Gradins,

Quebec, QC G2J 1Cs8

John Diodati

EVOQ Architecture / FGMA
1435Rue St-Alexandre, Bureau 1000
Montreal, QC H3A 2G4

REFERENCE
Essais d'ancrage
Manoir Richelieu
Malbaie, QC

Messieurs,

Suite a votre demande, Cintec Reinforcement Systems Ltd. a effectué l'installation et les tests d'arrachement
d’ancres Cintec RAC, comme indiqué dans les photos 1 & 2, au site mentionné ci-dessus,

L'installation a été effectué le 19 Septembre, 2016 par Gene Quesnel de Cintec Renforcement Systems Ltd.
avec l'aide de Guillome Hamel et Mathieu de L'Intendant Constructeur.

Installation de 5 ancres de 4 %2 " intégration (se terminant dans le Siporex) et 5 ancres de 5 %2" intégration (se
terminant entre le Siporex et isolation). Tous les points d'ancrage ont été installés selon le protocole Cintec.
Les ancres ont été insérées dans un trou foré et profilée ¥ de pouce. Voir photo 3. Tous les points d'ancrage
ont été installés a travers le contreplaqué %4 " et dans le substrat. Voir les photos 4 et 5. Désalignement du trou
en contreplaqué avec le trou dans le substrat empéche le placement idéal de la rondelle d'ancrage contre le
contreplaqué. Voir photo 6. Cela ne veut pas et ne doit pas étre un sujet de préoccupation car installation a été
pour les tests de capacité et non de l'installation finale. Cette condition est facilement corrigée a I'avenir. On
inquiétait aussi d'avoir le contreplaqué serré contre le toit. Nous avons montré que le contreplagué pourrait
facilement étre rapproché sur le toit avec une vis a bois avant le gonflage de I'ancre. Une fois que l'ancre est
en place le contreplaqué ne peut pas bouger.



Test d'ancrage effectué le 27 Septembre, 2016 par Gene Quesnel de Cintec Renforcement Systems Ltd. et
observé par Philippe Bernard de WSP Canada Inc.

Essai a été effectué sur six (6) points d'ancrage de type Cintec RAC, 5 avec une longueur d'intégration de 4 %
" et 1 avec intégration de 5 ¥2". Toutes équipé d'une férule pour permettre la fixation de I'équipement d'essai.
Comme toutes les ancres de 4 %2" de profondeur d'intégration ont dépassé les exigences d'essai il n'y avait
pas besoin de tester tous les points d'ancrage plus longs. Contreplaqué a été coupé autour des ancres de
sorte que I'équipement de test pouvait reposer sur la surface de la toiture existante assurant essai de traction
de I'ancre dans le matériel Siporex seulement. VVoir photo 7.

L’exigence était pour un minimum de charge de 100 Ibs, charge ciblée pour la sécurité était de 500 Ibs. et la r
charge réelle testée était de 700 Ibs.

Les ancres ont été chargées par accroissements del Kn (225 Ibs.) et maintenus pendant une période de 1
minute entre les chargements. Les charges au début et a la fin de chacun des intervalles d'une minute ont été
observées. L'échec est défini comme étant le point ou la charge ne peut pas étre maintenue pendant la
période d'une minute de charge. La charge a la fin de la période d'une minute a été considérée comme la
charge de maintien. Le chargement fut poursuivi a travers 2 Kn. et 3+ Kn. La charge de maintien finale a été
observée et photographiée a plus de 3+ Kn. ou 700 Ibs. Voir photo 8.

Le test a été effectué avec un Hydrajaws calibré, modele 2000, numéro de série 01675430370. Le compteur
d'essai Hydrajaws est un systéme destiné spécifiguement aux évaluations de fixations d'essai et se compose
d'un agencement vis-vérin mécanique monté a travers une cellule de charge hydraulique. Le ferrel de I'ancre
Cintec a été attaché a I'équipement de test en utilisant une tige M8 filetée et un adapteur de bouton. La
longueur de la jambe de I'équipement de test a été ajustée de telle sorte que toutes les 3 jambes soient en
contact avec le matériau de base et la ligne d'action de I'appareil d'essai soit axiale avec le point d'ancrage a
l'essai.

Observations

. Tout d'ancrage a résisté a une charge minimum de 3+ Kn (700 Ibs.)

. Aucun mouvement ou fracturation apparent du substrat.

. Aucune échec de l'ancrage.

. Pas d’échec apparant du coulis au corps de I'ancre ou du substrat.

. Les ancres ont agit comme prévu et selon les besoins.

. L'utilisation des ancres Cintec permet l'installation de I'ancre et le contreplaqué en une seule étape.
. L'utilisation des ancres Cintec élimine le besoin d'une rondelle et écrou.

. L'utilisation des ancres Cintec élimine la nécessité d'une seconde couche de contreplaqué.

coO~NO Ol WN B



Résumé

Les ancres Cintec utilisent un coulis qui est tout naturel et qui n'aura pas une incidence négative au produit
Siporex. De plus, les ancrages installés sont totalement ignifuges, ce qui doit étre pris en considération dans
ce type d'application. Le colt d'un systéme d'ancrage Cintec ne devrait pas étre considérée seul, mais plutot
dans le cadre d'un co(t global du systéme / solution.

Nous espérons que ce qui précede répond a vos exigences et si vous avez des questions supplémentaires, s'il
vous plait n’hésitez a contacter le soussigné.

Bien a vous

Gene Quesnel

Cintec Reinforcement Systems Ltd.
38 Auriga Drive

Nepean, Ontario

K2E 8A5

1613 225 3381



Cintec International Limit&d” """

Digital Test Report

CLIENT DETAILS

Client:
Contact:
Address:
Telephone: 07773046284

Email:

Ref/Job No: RS7 - Route Clearance

Hochtief
Daniel Parkes

FIXINGS DETAILS
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Manufacturer: Cintec International

Limited
Size: 16mm
Type: Grip Bar
Fixing/Cable: Fixing
Material/Substrate:Brick
Application:
Embedment:
Description:

250mm
50mm drill hole

SITE DETAILS

Site Location:

Bassett
Site Contact(s): Daniel Parkes
Telephone:

Email:

Route Clearance
PAGE 1 OF3

01/10/2016

A3102 Royal Wootton

Witnesses Present: Dennis Lee & Allan Buckley

( vz

Manufacturer: Cintec International

Limited
Size: 16mm
Type: Grip Bar
Fixing/Cable: Fixing
Material/Substrate:Brick
Application:
Embedment:
Description:

250mm
50mm drill hole
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Type: Grip Bar
Fixing/Cable: Fixing
Material/Substrate:Brick
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Embedment:
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50mm drill hole
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Manufacturer: Cintec International

Limited
Size: 16mm
Type: Grip Bar
Fixing/Cable: Fixing
Material/Substrate:Brick
Application:
Embedment:
Description:

250mm
50mm drill hole

Digital report powered by Hydrajaws Digital System.
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Digital Test Report

TESTING DETAILS

Testing Company: Cintec International Limited

Testing Personnel: Dennis Lee

Test Equipment Used: Hydrajaws Model 2008 bluetooth

Test Conclusions: All anchors achieved the test load required of 26.5 kN

Test Additional Info: Each increment was held for 2 minutes and the required load for 5 minutes

Digital report powered by Hydrajaws Digital System.




f/ ob No: RS7 - Route Clearance

Cintec International Limit ipyalple

Digital Test Report

REPORT GRAPHS

GRAPH 1:30/09/2016 : 09:56 PASS | GRAPH 2:30/09/2016:10:18 PASS
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CINTEC ANCHOR TESTING

Load Test Results
In-house Testing

SUPERVISED BY:
PETER SOBEK ING.
(1996)



Hilti (Gt. Britain) Limited
1 Trafford Wharf Road
Manchester M17 1BY

Telephone: 061-886 1000  Fax: 061-872 1240
Technical Advisory Service Telephone: 061-886 1144

Certificate of Calibration

GAUGE REF. No. ......... HT 08 B e eeeee s see e seereresen
GAUGE RANGE 0 - 20kN/1bF
MODEL No. ... 0087C e

We cerrify that this Gauge has been inspected and calibrated foraccuracy and passed within our limits
of plus or minus 2% F.S.D.

Results obtained at calibration stage are as follows:-

MASTER 4.00 8.00 12.00 16.00 20.00

ACTUAL 4.00 8.00 12.00 16.00 20.00

Calibration rraceable to N.P.L. Standards

Accuracy of gauges as staced above cannot be guaranteed should the unic be subjected to mis-use.
Gauge will be permanently damaged should maximum load be exceeded.

28 June 1996

This unic will be due for calibration on

Hilti (Gt. Britain) Limited

Customer
Order No. ... 21/15762 Dace of Calibration ....28..J4Ne 1995
Approved Signatory ....

Date 28 June 1995




Load Test Results

A wall measuring 1000mm thick was built from medium density bricks to conduct destructive testing on the Cintec Anchoring
system.

An hydraulic hollow ram cylinder with a load range of 0 to 300 kn in 5 kn increments was used for two of the tests, but this was
changed to a hollow ram cylinder with a load range of 0 to 120 kn with 2 kn increments this enabled us to achieve greater
accuracy on the displacement values.

Displacement was measured using a digital readout dial gauge in 0.01 mm increments.

The characteristics of the stainless steel sections utilised were as follows :-
M12 stainless steel studding -

Grade 304
M16 stainless steel studding.

Grade 304

15mm x 15mm x 1.5mm stainless steel square hollow section.

Grade 304 S15

Proof stress = 195 N/mm?
Tensile strength = 500 N/mm?
Elongation = 40%

20mm x 20mm x 2mm stainless steel square hollow section.
Grade 304 S15
Proof stress = 195 N/mm?
Tensile strength = 500 N/mm?
Elongation = 40%
( These values are for strip stainless steel and are altered slightly after forming into square hollow section )

The gout used was the standard Presstec Grout with the typical values as follows :-

Compression = 40 N/'mm? @ 28 days
Tension = 3.3 N/mm? @ 28 days

All anchor failure modes were steel to grout . None of the failures were grout to parent materiai.
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Cavity Lock Systems Limited, Factory Road, Newport, of Newport, South Wales, NP9 SFA Tel: 01633 246614 -

This Certificate must be filled in full and be
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the Testing Officer and at ieast one Witness
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Extension - mm.

Cavity Lock Systems Limited, Factory Roed, Newport, Borough of Newport, South Wales, NP9 5FA Tel: 01633 246614 - Fax: 01633 246110
This Certificate must be filled in full and be signed by the Testing Officer and at least one Witness
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Cavity Lock Systems Limited, Factory Road, Newport, Borough of Newport, Wales, NP9 5FA Tel: 01633 246614 - Fax: 01633 246110
This Certificate must be filled in full and be sianed by the Officer and at ieast one Witness
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Load - KN.
a

0.00 020 040 0.60 0.80 1.00 120 140 1.60 1.80 2.00

Cavity Lock Systems Limited, Factory Road, Newport, Borough of Newport, South Wales, NP9 5FA Tel: 01633 246614 - Fax: 01633 246110
This Certificate must be filled in full and be signed by the Testing Officer and at least one Witness
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Cavity Lock Systems Limited, Factory Road, Newport, Borough of Newport, South Wales, NP9 SFA Tel: 01633 246614 - Fax: 01633 246110
. This Certificate must be filled in full and be signed by the Testing Officer and at ieast one Witness
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Cavity Lock Systems Limited, Factory Road, Newport, Borough of Newport, South Wales, NP8 5FA Tel: 01633 246614 - Fax: 01633 246110
This Certificate must be filled in full and be signed by the Testing Officer and at least one Witness
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Cavity Lock Systems Limited, Factory Road, Newport, Borough of Newport, South Wales, NP9 5FA Tel: 01633 246614 - Fax: 01633 246110
This Certificate must be filled in full and be signed by the Testing Officer and at lsast one Witness
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Load - K.N.

020 040 060 080 100 120
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Cavity Lock Systems Limited, Factory Road, Newport, Borough of Newport, South Wales, NP9 5FA Tel: 01633 246614 - Fax: 01633 246110
This Certificate must be filled in full and be signed by the Testing Officer and at least one Witness

1.40
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Cavity Lock Systems Limited, Factory Road, Newport, Borough of Newport, South Wales, NP9 SFA Tel: 01633 246614 - Fax: 01633 246110
Thie Cartificate must he filled in full and he sianed by the Testino Officar and at least ane Witnass



1 eSL veruiicawe

70
0
.‘fl
50 d
z
o 40
T %0
L] «®
a®
20 T
10 ¢
0

000 010 020 030 040 050 060 070

Cavity Lock Systems Limited, Factory Road, Ncwpon.raorough of Newport, South Wales, NP9 SFA Tel: 01633 246614 - Fax: 01633 246110
This Certificate must be filled in full and be sianed bv the Testing Officer and at Jeast one Witness
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Cavity Lock Systems Limited, Factory Road, Newport, Borough of Newport, South Wales, NP9 SFA Tel: 01633 246614 - Fax: 01633 246110
This Certificate must be filled in full and be signed by the Testing Officer and at least one Witness
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Cavity Lock Systems Limited, Factory Road, Newport, Borough of Newport, South Wales, NP9 SFA Tel: 01633 246614 - Fax: 01633 246110
This Cartificate must be fillad in fisll and he sianad by the Testing Officer and at laast ane Withass
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Cavity Lock Systems Limited, Factory Road, Newport, Borough of Newport, South Wales, NP9 SFA

15mm x 15mm x 1.5mm

120 160 200 240 280 320
Extension - mm.

01633 246614 - Fax: 01633 246110
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Test Certificate

Anchor Type
15mm x 15mm 1.5mm
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Cavity Lock Systems Limited, Factory Road, Newport, Borough of Newport, South Wales, NP9 SFA Tel: 01633 246614 - Fax: 01633 246110
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Cavity Lock Systemns Limited, Factory Road, Newport, Borough of Newport, South Wales, NP9 SFA Tel: 01633 246614 - Fax: 01633 246110
Thic Cadifirate muet he fillard in fisll and he cinnad by the Testing Officer and at least one Witness
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Cavity Lock Systems Limited, Factory Road, Newport, Borough of Newport, South Wales, NP9 SFA Tel: 01633 246614 - Fax: 01633 246110
This Certificate must he filled in fill and ba sianed by the Testina Officer and at least ane Witnass
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Cavity Lock Systems Limited, Factory Road, Newport, Borough of Newport, South Wales, NP9 5FA Tel: 01633 246614 - Fax: 01633 246110
This Certificate must be filled in full and be signed by the Testing Officer and at least one Witness
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15mm x 15mm x 1.5mm
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Cavity Lock Systems Limited, Factory Road, Newport, Borough of Newport, South Wales, NP9 SFA Tel: 01633 246614 - Fax: 01633 246110
This Certificate must be filled in full and be sioned bv the Testina Officer and at least one Witness

525



&)

oD e

P

1 est Lerturncate

15mm x 15mm x 1

000 076 150 225 8300 375 450 525 6.00

Cavity Lock Systems Limited, Factory Road, Newport, Borough of Newport, South Wales, NP9 SFA Tel: 01633 246614 - Fax: 01633 246110
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Install Date
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Cavity Lock Systems Limited, Factory Road, Newport, Borough of Newport, South Wales, NP9 5FA Tel: 01633 246614 - Fax: 01633 246110
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Load-Start  Time Held Losd-End  Extension Relaxation
K.N. KN. mm. mm.
2 3 mins. 2 0.00 0.00
4 3 mins. 4 0.00 0.00
6 3 mins. 6 0.00 0.00
8 3 mins. 8 0.00 0.00
10 3 mins. 10 0.00 0.00
12 3 mins. 12 0.04 0.04
14 3 mins. 14 0.09 0.09
16 3 mins. 16 0.10 0.10
18 3 mins. 18 0.17 0.17
20 3 mins. 20 0.28 0.28
22 3 mins. 22 0.41 0.41
24 3 mins. 24 0.58 0.58
26 3 mins. 26 0.76 0.76
28 3 mins. 28 0.91 0.91
30 3 mins. 30 1.19 1.19
32 3 mins. 32 1.42 1.43
34 3 mins. 34 1.69 1.70
36 3 mins. 36 1.91 1.92
38 3 mins. 38 2.17 2.18
40 3 mins. 39 2.43 2.47
42 3 mins. 41 2.72 2.75
44 3 mins. 43 3.02 3.07
46 3 mins. 45 3.33 3.38
48 3 mins. 47 3.73 3.79
50 3 mins. 48 413 4.20
52 3 mins. 50 4.49 4.57
54 3 mins. 52 5.01 5.08
56 3 mins. 54 5.54 .62
58 6.05
Company Name: Engineers Name:
Cavitv Lock Svstems Limited Peter Sobek
Company Address: Engineers Address:
Factory Road, Friedhofstr. 37b
Newport, D63322 Rodermark
3orough of Newport, Germany
South Wales.
NP9 5FA
ersons Present Company
Dennis Lee Cavity Lock Svystems Limited
Peter Sobek Ingenieurbureau Sobek

1S9 WOl LllIvale

Type of Test: install Date  Test Date
Direct Axial Pull 04.01.96 02.09.96
Anchor Type
Site Address: 15mm x 15mm x 1.5mm
Warehouse
Unit 23/24. Embedment Depth
Albany Industrial Estate, 1000mm
swport,
orough of Newport, :Bore Hole Diameter
South Wales. '55mm
Base Material
Medium Density Brick
Required Load
Anchor Location
Test Wall . Grout Type
Presstec Grout
Anchor Material
Stainless Steel
70
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o *®
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2
¥ 40 g
g *®
38 30 >-
a0
20 *
10
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000 075 150 225 3.00 375 450 525 6.00 6.75

on
Technical Advisor

Independent Witness

Extension - mm.

Any Stamps or Seals from Witnesses

Signature

Cavity Lock Systems Limited. Factory Road, Newport, Borough of Newport, South Wales, NP9 5FA Tel: 01633 246614 - Fax: 01633 246110
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' Type of Test: install Date  Test Date
Direct Axial Pull 04.01.96 07.01.96
Anchor Type
Site Address: 15mm x 15mm x 1.5mm
Narehouse _
losd-Start  TimeHeld  Losd-End  Extension  Relaxation Unit 23/24 l?mbedment Depth
KN. KN. mm. mm. Albany Industrial Estate, 1000mm
2 3 mins. 2 0.00 0.00 Newport,
4 3 mins. 4 0.00 0.00 Borough of Newport, Bore Hole Diameter
6 3 mins. 6 0.00 0.00 South Wales. 55mm
8 3 mins. 8 0.00 0.00
10 3 mins. 10 0.01 0.01 ‘Base Material
12 3 mins. 12 0.03 0.03 Medium Density Brick
14 3 mins. 14 0.08 0.08
16 3 mins. 16 0.14 0.14 Required Load
18 3 mins. 18 0.19 0.19
20 3 mins. 20 0.29 0.30 Anchor Location
22 3 mins. 22 0.43 0.44 est Wall Grout Type
24 3 mins. 24 0.61 0.61 Presstec Standard
26 3 mins. 26 0.82 0.83
28 3 mins. 28 1.10 1.12 Anchor Material
30 3 mins. 30 1.32 1.34 Stainless Steel
32 3 mins. 32 1.55 1.58
34 3 mins. 34 1.81 1.83
36 3 mins. 36 2.06 2.09 60 )
38 3 mins. 38 2.32 2.35 e @
40 3 mins. 40 2.64 2.68 50 ) - ’
42 3 mins. 42 2.93 2.98 ¢®
44 3 mins. 44 3.23 3.28 40 ‘
46 3 mins. 45 3.55 3.60 2 h .vo
48 3 mins. 47 3.85 3.92 ¥ a0
50 3 mins. 48 4.21 4.29 e . ®
52 3 mins. 50 459 4.65 4, *°
54 3 mins. 52 5.01 5.09 f
56 5.48 ! a0
10
0
000 075 150 225 300 375 450 525 6.00
Extension - mm.
Company Name: Engineers Name: Any Stamps or Seals from Witnesses
>avity Lock Svstemn Limited Peter Sobek
Company Address: Engineers Address:
Factory Road, Friedhofstr. 37b
Newport, D63322 Rodermark
3orough of Newport. Germany
South Wales.
NP9 5FA
wsons Present Company Position Signature
Dennis Lee Cavity Lock Systems Limited Technical Advisor
Peter Sobek ingenieurbureau Sobek Independent Witness

Cavity Lock Systems Limited, Factory Road, Newport, Borough of Newport, South Wales, NP9 SFA Tel: 01633 246614 - Fax: 01633 246110
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— 15mm x 15mm x 1.5mm

Load - K.N.

0.00 075 150 225 3.00 3.75 450 525 600 675

Cavity Lock Systems Limited, Factory Road, Newport, Borough of Newport, South Wales, NP9 5FA Tel: 01633 246614 - Fax: 01633 246110
This Cartificate must he filled in full and he sinnad by the Taetinn Officer and at laast Ane Witnaee
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Cavity Lock Systems Limited, Factory Road, Newport, Borough of Newport, South Wales, NP9 5FA Tel: 01633 246614 - Fax: 01633 246110
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Cavity Lock Systems Limited, Factory Road, Newport, Borough of Newport, South Wales, NP9 SFA Tol 01633 246614 Fax: 01633 246110
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Cavity Lock Systems Limited, Factory Road, Newport, Borough of Newport, South Wales, NP9 5FA Tel: 01633 246614 - Fax; 01633 246110
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Persons/Witness Preseat:

Dennis Lee (Cintec Technical Advisor)
Peter Sobek (Independent Witness)
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