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TEST DATA
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BUILDING RESEARCH ESTABLISHMENT U.K. ACCELERATED 40 YEAR LIFE
CYCLE-FIRE-TESTING -- FREEZE THAW TESTING

ARCON, TORONTO CANADA-UNIVERSITY OF NEWCASTLE AUSTRALIA
WALL TIES. ISIS CANADA (university of Manitoba) [sEHAVIOUR OF CINTEC ANCHORS subjected

to ULTIMATE LOAD TEST AND FREEZE THAW FOR THE CANADIAN PARLIAMENT] On behlf of the Canadian

Government.. NYC. MTA. SUbwaY ARCH REPAIRS [W168th street & W181st street ]| ANCHOR
TESTING

Empire State Building, New York. Union Court House New]Jersey. Testwell Labtatories & Simpson
Gumbertz& Heger (SGH). Mission San Jaun Capistrano,

(Sanctuary walls). The Roselund Engineering Company & Twining Laboratories, CA. New York
Schools Construction Authority PS230K & PS238K Versitile Consulting & Testing, New York.
Nuclear Power Station Wylfa testing of wall anchors, Celtest Ltd, Wales, UK

2

SECURING THE PAST FOR THE FUTURE




© Cintec 2022 Rev 6 October 2022

CINTEC'S ANCHORING SYSTEM

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

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

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

Cintec's anchor systems.

The patented Cintec® reinforcement system and anchor system is straightforward:

injecting a proprietary,Presstec® ,cementitious fluid grout into an anchor surrounded by a fabric
sock, which has already been placed in an oversized drilled hole. The anchor 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/anchors 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® anchor system offers 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. Presstec® ,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.
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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. Exceeds ASTM E119

THE GROUT Tested to ASTM C 1019-18. Freeze thaw Tested ASTM C492

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® anchor systems can be very effective and often are the only means available
to Tye the 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 anchoring 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.
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Non Destructive Test Procedure

Displacement
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
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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. EXCEEDS ASTM E119

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 unidirectional freeze thaw performance of Cintec Masonry Anchors
(BSEN 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 On behalf of the Canadian Government

Environmental Investigation on the behavior 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
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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

BSEN 772-1

BS EN 1015

ASTM E1512

ASTM
C666/
C666M-03
ASTM
E1512-01

BS 5080-1

BS 5080-2

2000

2011

1999

1993

2008

2007

1993

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.
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DIN EN 772-22 2019

ASTM C942 2008

ASTM C42 / C1019

Rev 6 October 2022

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 Date

DINEN197-1 2011
DTN 1164-10 2013
DIN EN 196 2011
DIN EN 459-1 2010
DIN 51043 1979
DINEN 934-2 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
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DINEN 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

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

DIN, i.e. German National Standard DIN EN, European Standard with German Provenience

EXPLANATION

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 CINTEC'S PRESSTEC® grout

TESTING OF MORTARS AND QUALITY CONTROL
The mentioned testing standards are destined for mortars for masonry. CINTEC grout as mineral

injection grout can only be defined and tested by the use of these Standards for mortars.
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BRE Technical Consultancy

Structural Integrity Division

CLIENT REPORT:

Moisture/Temperature cycling tests on the Cintec remedial wall tie
For: Cintec Ltd.,
Factory Road, Newport, S. Wales Np20 5FA
[Now known as Cintec International Ltd]
By SK Arora
November 1990

Enquiry Number 02831

Building Research Establishment
Garston, Watfoed, Herts. WD2 7JR
Telephone: 0923 894040

Fax: 0923 664096
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INTRODUCTION

This report gives results of pull-out tests on Cintec Harke [Cintec] remedial tie embedded in a clay brick,
having been subjected to accelerated moisture/temperature cycling over a period of three months. The
object of the exercise was to test the long-term performance of the tie anchors under conditions of
wetting by rain of the external walls of a structure into which they would be incorporated followed by
drying.

THE ANCHOR SYSTEM

The literature supplied by the manufacturers of the system, Messrs CavityLock Systems Ltd. Now known
as Cintec International Ltd of Newport, Gwent, describes Cintec-Harke [Cintec] replacement wall tie as a
cementitious anchor. The standard design is a long stainless steel hollow tube of 8mm O.D.t x 1mm
thickness provided with a mesh polyester fabric sleeve or a ‘sock’ of required diameter at each end. A
specifically designed cementitious grout is injection into the socks through the tie under pressure in pre-
drilled position(s) in the cavity wall requiring replacement tie(s). The pressure is maintained until the
inflated socks are hard and the grout milk with bonding agents are driven out to give good bond between
the inflated sock and the background material. The grout is a presstec or S.T.M.A. grout?.

EXPERIMENTAL DETAILS

The anchor used in the pull-out tests was a special design of 165-175mm long 8mm O.D. x 1mm stainless
steel hollow tube, with an 85mm long sock provided at one end only which would inflate to a diameter of
approximately 22mm. The background material chosen for the test specimens was a flat faced solid wire-
cut facing clay brick of 212mm x 100mm x 65mm size. The anchor sock was embedded through one of the
212mm x 65mm faces to its full depth, with the steel tube coming out through the other face. Three spare
specimens were also prepared with the anchor sock embedded to a lesser depth of around 60mm, with
the remaining part providing a bulge of anchor material into a reamed-out hole of 40mm diameter. This
was done to test a situation where a positive re-entrant tension fixing is to be provided in a wall, in case
the grout to brick bond fails.

The specimens made with the said brick supplied by BRE were prepared by the manufacturers at their
own premises and delivered to BRE three days later.

The test programme assumed that a masonry wall in reality would be exposed to rain such as to saturate
it fully with water at least once a year. Trials were made to ensure wetting of the brick in a water tank to
saturation followed by drying in an electric oven heated to 40° C (+2°C) temperature, to a constant weight.
A half hour soak in a water tank followed by a minimum of two days of drying was found sufficient to
meet the requirements.

The BRE contract stipulated 20 pull-out tests on brick/anchor specimens, five each to be tested at: seven
days cure after construction of the specimens, then after 10, 20, and 40 cycles of wetting/drying of the
specimens. A further three specimens of 60 mm embedment length referred above.

10
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were also tested after 40 wetting/drying cycles

The pull-out testing was carried out on a standard Universal Testing machine with a maximum load
capacity of 20 Tonnes, calibrated to BS 1610: 1985 Grade 2. The test brick was placed in a small restraining
rid made out of a rectangular hollow steel section designed to hold the brick firmly along its ‘anchored’
face. A side load of about 3.5 N/mm?2 pressure was applied on the bed faces to simulate condition of
confinement of the brick in a real wall. Vertical restraint was provided by small vedge strips keeping the
top surface of the brick tightly parallel against the upper part of the frame.

TEST RESULTS

Clay Brick

For the clay brick used, trial tests indicated a water absorption after a % hour soak of 15.0% which
approximates the full saturation value after a 24-hour soak of 17.5% for the same brick. Its compressive
strength was indicated to be 43.3 N/mmz2.

Brick/Anchor specimens

The pull-out values obtained in the 20 standard and three extra tests carried out are tabulated below.

Tie Pull-out Values in KN

Specimen No. After 7 Days cure Number of wetting/Drying Cycles.
10 20 40

1 10.45 7.56 10.45 9.10 (9.79)

2 12.23 10.23 10.23 11.00 (6.23)

3 10.68 8.45 10.23  10.00 (8.01)

4 10.45 10.68 10.90 12.90

5 10.90 10.68 8.45 9.79

Mean 10.94 9.52 10.10 10.56 (8.01)

C.O.V.% 7.00 15.00 9.00 14.00 (22.00)

Note: - The bracketed values are for the three extra tests involving anchors of the limited embedment

length of 60 mm.

1"
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A one-way analysis of variance of the tabulated values for the 20 standard tests has shown that the
wetting/drying treatment given did not affect the pull-out performance of the tie in the background
material tested in any significant way. Mean pull-out value for these specimens was 10.28 KN. Regression
analysis of the data (for a linear as well as polynomial fits) further confirmed a lack of a significant
correlation between the pull-out performance and the wetting/drying treatment given.

The failure of the system tested was typically by a pull-out of the steel tube from the anchor grout (Figure
1), sometimes accompanied by splitting of the brick in the plane of the anchor.

As to the three extra specimens, the mean pull-out value of 8.01 KN, when compared with the
corresponding value given for the standard specimens, suggests that the apparent deterioration in
performance was only due to the reduced length of embedment of the anchor. The failure here was
typically by a rupture of the anchor grout at the interface between the embedded part to the bulging part,
accompanied by a pull-out of the steel tube again (Figure 2).

Conclusions

1. The experiments show that the pull-out performance of the test anchor/clay brick combination
tested would not be affected adversely in any significant way in the conditions of exposure to rain
simulated in the manner described.

2. The failure of the standard specimens was typically by pull-out of the steel tube from the anchor
grout.

3. The pull-out performance of the anchor/brick system tested appears to be directly proportional
to the length of embedment of the anchored sock.

REFERENCE

Private communication, Mr. Owen / Mr. Peter James, Messrs Cavity Lock Systems. [Cintec international
Ltd] Factory Road, Newport, Gwent, Wales
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FIGURE 1  TYPICAL FATLURE HMODE FOR THE STANDARD SPECIMEN

FIGURE Z  TYPICAL FAILURE MODE FOR THE EXTRA SPECIMEN

13
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Building Research Establishment

Garston Watford WwD2 7IR
Telephone 0923 894040 Telex 923220  Fax 0923 664010

Direct Line 0923
GTN 3532

Mr. J. Dymmock your reference
Cavity Lock System
Factory Road our reference BRE/67/50/1
Newport
Gwent date 23/11/93
NP9 SFA
[Sent by FAX to : 0633 246110 |
Dear John

Fire testing of Cavity Lock remedial cavity wall ties.

In the latest test in our fire test rig with a static dead load on each tie of 1.3kN your tie survived a two
hour test without failure of any of the three replicate samples.

All three samples are now placed in the upper half of the wall and would have reached several hundred
degrees in the part of the tie nearest the fire face,

This indicates that this tie system can, when installed using the correct techniques, be recommended for
repair work to buildings having a fire period requirement of up to 2hrs.

Yours sincerely

2

R.C.de Vekey

Head of Masonry Structures Section, Structural Design Division, Geotachnics and Structures Group

CAVITY LOCK SYSTEMS IS NOW KNOWN AS CINTEC INTERNATIONAL LTD

14
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Building Research Establishment PD 357/93
A FIRE TEST FOR WALL TIES

D Chehal and Dr. R C deVekey

SUMMARY

A diverse range of connectors, termed wall ties, restraint ties or cavity connectors, are used
in industry to link cladding masonry to either inner leaves of load bearing masonry or to
frames of timber, concrete or steel. Their function is to support the cladding and transfer
loads arising from wind, impacts, seismic events etc. to the main structure of the building.
Many of these connectors have fixing mechanisms or structural components that are made
from heat sensitive materials such as resins, plastics and low-melting alloys. Other products
use mechanical devices that might be affected by thermal expansion of the components.
However, until now, no widely publicised tests have been carried out on the performance of
masonry cavity connectors exposed to fire conditions. Under the terms of the EC
Construction Products Directive, CEN standards are being drafted for the specification of
cavity connectors and resistance to fire is one of the essential requirements for which
performance tests are required. Eventually fire performance data will be necessary in order
to design in accordance with the forthcoming CEN Code of Practice. The successful
application of performance evaluated products will reduce the risks to the public attempting
to escape from burning buildings, and to the fire fighting services dealing with the fires.
Therefore, BRE has initiated such tests to assess the behaviour of cavity connectors under
the effects of fire. In the future it is hoped that the test methodology described in this paper
can be extended to other products such as general fixings, support angles, and hangers and
straps.

© British Crown Copyright 1993 - Building Research Establishment

To be presented at the Autumn 1993 meeting of the British Masonry Society, at British
Ceramic Research Ltd. Stoke on Trent, 9th - 10th November 1993

Building Research Establishment

Date Oct 1993 Structural Design Division

Project No. GD0457 Masonry Construction Section

WIF Ref. CDS03/07 Garston, Watford, WD2 7JR

File No. @ BRE74/1/6 Telephone 0923 894040, Telex 923220

Fax 0923 664010
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ArconTEST, Incorporated

architectural conservation testing and laboratory testing

10 Alcorn Avenue, Suite 103, Toronto, Ontario M4V 1E4

T (416) 922-5013 fax (416)922-1681 ec-mail pmarck @ Arcontest.com

Report on the Uni-directional Freeze-thaw Performance
of Cintec Masonry Anchors

Prepaired for CINTEC NORTH AMERICA

Test BREEN 772 ASTM C942
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CINTEC Anchor Testing

Introduction

ArconTEST Incorporated was retained by Cintec International Limited to assess the
unidirectional freeze-thaw resistance of Cintec grouted masonry anchors. Examples of the
proprietary anchor and grout system were installed within a purpose-built brickwork wallette
using standard procedures, which after a curing period of 30 days was subjected to a standard
100 cycle unidirectional freeze-thaw testing procedure.

Samples of the proprietory Presstec grout were cast in four-inch and two-inch square standard
molds to allow compressive strength testing of the two-inch cubes, and freeze-thaw testing of the
four-inch cubes within the test chamber alongside the test wallette.

Uni-directional Freeze-thaw Test

Background

Materials being used in outdoor conditions are subject to extreme variations in weather
conditions. A typical Ottawa winter season characteristically goes through 100 freeze-thaw
cycles. Although many products are fully frost-resistant after curing, it is often beneficial 1o
determine at what point in time adequate frost resistance occurs. Premature exposure to frost
cycling in many cases leads to material failure and costly replacement.

The purpose of freeze-thaw testing is to provide a standard relative determination of the
resistance of building materials to harsh climatic fluctuations such as are found in Canada,

The uni-directional freeze-thaw testing chamber was constructed to conform to European
Standard EN 772 - Part 22 (Methods of Test for Masonry Units - Part 22: Determination of
freeze-thaw resistance of Clay Masonry Units). Its primary purpose is to test the durability of
clay masonry units, either with mortar joints or without (using suitable spacers or sealant). This
standard is a combination of the German and British test standards that have been used for
several years, and now supersedes the previously-used Dutch standard. This methodology has
been found to more closely match the field conditions experienced on buildings than can be
achieved by uvsing the omni-directional ASTM C-666-92 rapid freeze-thaw testing methodology.

While this standard test is not specifically designed to test mortar (or grout) durability, it is being
used by mortar and grout research groups as a relative performance indicator of masonry
assemblies containing mortar, grout and unit masonry.

Materials to be tested are fitted into a thermally-insulated stainless steel frame which is mounted
into the front of the testing chamber so that one face of the test panel is exposed to freeze-thaw
cycling. The number of cycles and test parameters may be custom programmed to suit the
purpose of the test and the characteristics of the material(s) being tested.

arconTEST Incorporated
Flo: Jarconinstiproiocts®_DA8_CATimooAl1 00 040rNBepord gw
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CINTEC Anchaor Testing

Apparatus

Since January 1999 ArconTEST's laboratory has been equipped with a fully-automated
uni-directional environmental chamber for testing the freeze-thaw resistance of material
assemblies up to 580 x 630mm in face area and up to 280mm in thickness. This unidirectional
freeze-thaw testing apparatus was developed as a part of our research to aid in determining the
durability and frost resistance of mortars. f

The uni-directional freeze-thaw apparatus is capable of generating a cold stream of air within the
chamber to lower the temperature of the face of the specimen to -15°C. This temperature is
reached within one hour of the beginning of the test. The initial freeze cycle is six hours in
duration to fully freeze the specimen. Thawing at the end of each cycle is achieved by blowing a
stream of warm air against the face of the test panel for twenty minutes, followed by spraying a
two minute flood-coat of 25°C water which re-saturates the face of the specimen and starts the
next cycle. After the initial cycle each subsequent freeze period is 120 minutes in duration.

LI.
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Figure 1 Schematic of Test Apparalus

Methodology

Freeze-thaw Wallette

The two-brick thick wallette, which was constructed before anchor installation, was built within
an insulated stainless steel frame using a relatively high initial strength cement-gauged bedding
mortar known to be durable under freeze-thaw testing. The bedding mortar was formulated
using 1-part white Portland cement, 1-part dolomitic lime putty and 6-parts of concrete sand.
The back of the wallette was encased in SOmm thick rigid insulation. The perimeter of the
wallette was insulated from the frame with 25mum rigid insulation. The gap between the wallette
and frame was sealed with a strip of adhesive membrane to prevent water entry during testing.
The wallette was damp-cured for seven days then allowed to dry at room temperature for
21-days before drilling and installation of anchors.

arconTEST incorporated
i farctriestiprsectnto_050_CA Theoon D1 D9 080 Aifepa aw
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CINTEC Anchor Testing

Nine test anchors were installed in the fully-cured masonry in accordance with standard Cintec
installation methodology. Three anchors were installed within holes drilled through the
mid-section of the face and six holes drilled through the sides of the wallette. All anchors
consisted of a stainless steel rod and expandible fabric socklet that contains the proprietary grout
injected under low pressure through a plastic feeder rube along and to the back of the anchor.

Once all the anchors were installed, the completed unit was damp-cured for 7-days and then left
aside at room temperature and approximately 50% RH for a total of 34 days to achieve the final
test strength. The test wallette was then conditioned by water soaking for seven days before the
commencement of the freeze-thaw test (total of 41 days).

The test consisted of 100-cycles of freezing and thawing of the exposed surface of the wallette
within the test chamber. The chamber temperature cycled between -15 to +15C as required by
the standard. The specimen was photographed before testing began and then periodically

examined for damage during the course of the test, and after the selected number of cycles had

been completed (five, 25, 50 and 100-cycles).
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Figure 2 Schemalic of Wallette with Cintec anchars

Freeze-thaw Testing of Grout Cubes

Three four-inch square standard cubes were cast for freeze-thaw testing within the chamber.

The cubes were cured after casting in a similar manner to the wallette, then dried and weighed
before being immersed in water for 24 hours. The cubes were placed on the floor of the
freeze-thaw cabinet and were exposed to the same cycling as the wallette,

Any changes in the weight of the cubes were recorded after 50 and 100 cycles.

arconTEST incorporaled
Fis: mreondestpropcaDd_058_CATireport 01 08 D80m SRepon s
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CINTEC Anchor Testing

Compressive Strength Testing of Grout
Nine two-inch standard cubes were cast of the grout in order to check their compressive strength
at three, seven and 28-days after casting.

The cubes were wet cured after casting, then tested in accordance with the requirements of
ASTM C-942 - Standard Test Method for Compressive Strength of Grouts for
Preplaced-Aggregate Concrete in the Laboratory.

Test Results

Flie: Jarconiest/projects00_058_CATirepon/01,06.080m R epon. aw
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Table 1 Freeze-thaw Testing
Specimen Type Obsarvetions, Comments
Bafore Testing After 5 cyclas Alter 25-cycles |  Afier 50-cycles |  After 100-cycles
Wallatie A intact Intact intect intact intact
Table 2 Weight Change of Freeze-thaw Wallette
Spacimen Type ] Waight befora testing Weight after testing (100 cyclas)
Dry Afiat 7 days of soaking After 7 days of soaking Dry
Wallstie A 178.15ky 174,50 kg 17458 kg 173.06 kg
Table3  Freeze-thaw Testing of 4-Inch Grout Cubes
Spacimen Dry Waight Weight ahar24hours of | Waight aier 50 Cycles | Waigiht aftar 100 Gycles of
(grams) immersion (grams) of FreazeTthaw (grams) Freeze/Thaw (grams)
Sampla 1 1841.99 204365 2043.65 2045.13
Sampla 2 1964.20 2002.37 2002.35 2003.18
Sempla 3 191414 2054.41 2054.40 2054.56
Table 4 Compressive Strength Testing of 2-inch Grout Cubes
Wt Curing - Tme Lapse I Sampie 01 Sampis 02 Sample 03 Averaga
3 days MPa 30.39 27.05 30.81 20,45
pal 4405 3920 4480 4268
7 days MPa 36.29 72 37.40 3%.97
psi 5260 5395 5420 5358
28 Days MPa 4744 46.30 47.92 4722
psl 6875 6710 5945 6843
arconTEST incorporated
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Discussion

No appreciable loss of grout or encasing brickwork was observed after the full 100-cycle test.
No grout degradation or delamination of the grout from the brickwork was noted after the test,

The Presstec grout cubes which were placed on the floor of the freeze/thaw cabinet and subject
to 100 freeze-thaw cycles displayed no evidence of damage or weight loss.

The average compressive strength of cast grout cubes, after 28 days of curing was found to be
approximately 47 MPa.

Conclusions

The anchor grout and installed anchor system installed within a brick wallette performs
satisfactorily when tested to the requirements of European Standard EN772 Part 22 (Methods of
Test for Masonry Units - Part 22): Determination of freeze-thaw resistance of Clay Masonry

Units).

ArconTEST Incorporated

per

g oA
Spencer Higgins M.Arch Pawel Marek M.A,
Conservation Architect Conservator

arconTEST incorporated
Flla: /arcontost/project s/00_058_CAT/reper/01.09,060mNFepor.aw
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Photographic Documentation

Figure 3 Wallette A before testing

arconTEST incorporated
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Photographic Documentation

O
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Figure 4 Wallette A after 100 freeze-thaw cycles |

arconlTEST incorporated
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Photographic Documentation

Figu 5 Wallette A after 100 freeze-thaw cc:]e:s. detail .

arconTEST incorporated
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Photographic Documentation

Figure 6 Side-mounted anchor before testing

arconTEST incorporaled
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Photographic Documentation

Figure 7 Side-mounted anchor after 100 freeze-thaw cycles

arconTEST incorporated
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CERTIFICATE OF

TEST

WALL TIE TEST TO DRAFT AUSTRALIAN / NEW ZEALAND
STANDARD DR 97300-97302 (revision of AS 2699-1984) - APPENDIX A

Manufacturer:

Job Number:

Description:

Test Description:

Test Date;

Classification;

and AMENDMENT No. 1 to AS 3700 - 1998

CLS Cintec Australasia Pty Ltd
P.O. Box 141
Newcastle NSW 2300

A/156 - 1999

Type A cavity remedial wall ties, described by the manufacturer as a
"Cintec Remedial Cavity Wall Ties". The wall ties are 215 mm long, 8
mm diameter and are made of stainless steel grade 3,16. The ties are
installed by drilling through the joint of the brick couplet (full brick
plus two half bricks) and inserted into the full brick (in joint - brick
connection) with a cavity of 50 mm, as shown in Figure 1. The drill
hole size was 18 mm.

The wall ties were evaluated using the performance requirements of
Draft Australian / New Zealand Standard DR 97300-97302 (revision
of AS 2699-1984) - Appendix A: Method for determination of
characteristic strength and characteristic stiffness of type A ties and
the Amendment No. 1 to AS3700 - 1998.

September, 1999,

The ties are classified as type A, Heavy Duty cavity ties for a cavity
width of 50 mm and in joint - brick connection.

O\Ar —

Goran Simundic

Laboratory Manager

Department of Civil, Surveying and Environmental Engineering
TUNRA (The University of Newcastle Research Association)

29



© Cintec 2022 Rev 6 October 2022

FIGURE . Test Specimen
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FIGURE 2. Testing Arrangement
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Type A Cavity Tie ( 215 mm long, d=8 mm, 50 mm cavity)
Cintec Remedial Wall Tie (in joint - brick)

Force required to induce
1.5 mm deflection or
Specimen failure  (N)
Number Tension Compression
1 3172 3115
2 2991 2564
3 2915 3353
4 2754 3566
5 2712 5011
6 2243 3203
Mean: 2798 3469
Standard Deviation: 319 827
Characteristic Value: 1436 1641

Note:

-The specimens were made in accordance with the draft Australian/New Zealand
Standard DR 97300 - 97302 (revision of AS 2699 - 1984) - Appendix A,

- The mortar at the time of testing was more than 28 days old.

- The grout at the time of testing was 20 days old,

- The ties were installed by driling through the joint of the brick couplet (full brick
plus two half bricks) and inserted into the full brick (in joint - brick connection).

- The cavity between tha brick couplet and the brick was 50 mm.

- The drill hole size was 18 mm.
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APPENDIX A

Load — Deflection Graphs
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Specimen
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Specimen No. 1
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Specimen No. 4
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Executive Summary

This document provides a report on the results obtained from pullout tests performed on Ohio
sandstone masonry blocks instrumented with anchors provided by PWGSC and installed by Cintec
Canada Ltd. The masonry blocks were provided by Public Works and Government Services Canada
(PWGSC) to represent material that needs to be repaired in the West Block structure found on

Parliament Hill in Ottawa.

The performance of 10 samples kept under ambient conditions was compared to that obtained from 25
samples subjected to weathering conditions typically found in the Canadian climate, Out of these 25
samples, a total of 10 were subjected to 150 dry freeze-thaw cycles and a total of 15 were submitted to
150 rapid (wet) freeze-thaw cycles. The cycles were designed in accordance with the North American
standards governing the evaluation of environmental weathering. A total of three embedment lengths,
referred to as sock lengths, were investigated for the anchors. These include 75mm and 150mm far
ambient conditions and dry freete-thaw cycles as well as 75mm, 150mm and 200mm for the rapid

freeze-thaw cycles,

Visual inspections performed on the samples prior to and after weathering did not reveal any signs of
degradation or any significant weight loss during cycling. Similarly, the pullout tests did not reveal any
influence of weathering on the capacity or the performance of the anchors. The Cintec anchors were
tested to failure and the loads achieved with a 9mm diameter A325M stainless steel anchor body was
well above expectations by a factor of 9 and no bond loss between the grout and the Ohio sandstone
masonry blocks. The first type of failure consisted of steel failure in the threaded rod immediately above
the washer placed at the bottom of the grouted portion of the anchor, The second consisted of steel
failure in the threaded rod within the gauge length extending from the surface of the stonework to the
anchorage plates used for loading, Results for the capacity of anchors with 7Smm sock lengths revealed
slightly more variability than those obtained for anchors with 150mm sock lengths. The use of 150mm
sock length was also not found to provide additional improvements on the capacity of the repair
technigue when compared to that achieved with 75mm sock lengths, The same observation was made
for anchors with 200mm sock lengths but more research is required to confirm the result for this specific
embedment length. All of the samples have been sectioned and pictures have been taken to provide a

visual documentation of damage incurred during pullout testing.
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1. Introduction

Historic buildings are an important part of history. They are a tangible record of cultural heritage and
provide current society with a visual record of the art and skill of ancestry. Stone masonry buildings built
in Canada before the twentieth century were not designed to the extent of requirements found in
current building codes. As a result, there is a growing need for evaluating different strengthening
techniques that can maintain structural integrity of heritage structures throughout Canada. The
technique investigated in this document consists of inserting a Cintec anchor into the stonework and
securing the structural components against movement. The strength and performance of the anchorage
system was evaluated based on an extensive experimental program designed to account for the

influence of weather conditions expected in the Canadian climate.
2. Background

This project was designed to evaluate the compatibility of using an anchorage system to secure the
stone walls of the West Block building located on Parliament Hill in Ottawa, Canada. The West Block is
one of three buildings on Parliament Hill and is an asymmetrical structure built in the Victorian High
Gothic style with load bearing masonry walls. The main part of the structure was constructed by 1875
and some additional segments were added during the course of the last century. The construction
history of the structure is summarized in Figure 1 along with an overall view of the building in 1875 as
well as in its current state. It currently accommodates suites for House of Commons Members of
Parliament along with different committee and ceremonial rooms, which renders its preservation vital
from the perspective of preserving democratic institutions. Since most of this structure has already
passed its design life, Public Works and Government Services Canada (PWGSC) has been committed to
providing an evaluation of the structural state of the building through masonry surveys in the final
stages of the second millennium. They have also started investigating possible strengthening technigques

to conserve the structure in the early years of the third millennium.
3. Compatible Strengthening Technique for Heritage Structures

The West Block building, like many other historic stone masonry structures in Canada, was
constructed with two-wythe stone walls, The walls, shown in Figure 2(a), include a rubble core
separating an inner limestone wythe from an outer sandstone wythe. Masonry surveys performed

by UMA Engineering Ltd. for PWGSC between 1994 and 1996 suggest that the long-term exposure
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of the building to harsh Canadian weather has caused the outer wythe to separate from the rubble
core at several locations on the structure. The separation is shown in Figure 2(b) and the severity of
this deterioration was further evaluated by PWGSC with an additional survey in 2005. A summary of

the results from this survey are shown in Figure 3.

Construction

History
(TOP View)

Current

Interior Wythe
{Limestone)

Exterior Wythe
(Sandstone)

Spalling of
Exterior Wythe

Rubble Core

{a)Good Condition {b) Wall Condition Requiring Major Intervention

Figure 2 - West Block Structure Wall Details and Conditions
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Figure 3 — Outer Sandstone Wythe Deterloration Severity (PWGSC Masonry Survey 2005)

As shown in Figure 4(a), the separation of the wall segments can be repaired or prevented by
anchoring the outer wythe (sandstone) to the inner wythe (limestone). This strengthening
technique requires the insertion of anchors, and therefore foreign materials, within the stonework.
These materials should be chosen with care to prevent any detrimental impact on the stonework.
Many researchers (Benedetti and Castoldi 1982, Benedetti and Pezzoli 1996, Tomazevic et al, 1993,
Tomazevic et al. 1996) have conducted experimental investigations on the use of steel ties to
strengthen heritage stone masonry structures. Although steel ties are susceptible to corrosion,
most rehabilitation technigues are designed to limit moisture uptake and protect the anchorage
system from detrimental weathering conditions. Research from Binda et al. (1997) and Tomazevic

(1999) has also suggested that the use of grout to secure the ties in anchorage systems improves
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compatibility with the stonework and can provide additional improvement on the strengthening of

masonry structures.

Anchorage System

Grout Injection &
Tube
Falbiric Sock 2%
Rubble Core
Outer Wythe Inner Wythe Prior to Completed
(Sandstone) (Limestone) Installation Installation
(a)Suggested Repair (b} Cintec Anchoring System

Figure 4 — Outer Wythe Reparation Scheme and Details

Based on these findings, a study was developed by PWGSC where sandstone blocks similar to the ones
in the West Black building were instrumented with an anchorage system used by Cintec Canada Ltd. As
illustrated in Figure 4(b), the patented Cintec anchoring system chosen for this project consists of
injecting a cementitious fluid around a stainless steel threaded rod that is surrounded by a fabric sock

and has been placed in an oversized hole previously drilled in the medium that requires rehabilitation,
4. Objectives of the Study

The main objective of the study outlined by PWGSC was to evaluate the performance of Cintec
anchors in a material similar to the one found in the outer wythe of the West Block building, while
accounting for the influence of weather conditions in the Canadian climate. The objective translates

into two major benchmarks for the program:

|1] CONDITIONG — subject the samples to weathering criteria listed in the relevant North

American Standards with consideration for other international standards,
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[2] TESTING - evaluating the pullout behaviour of anchors in both control and conditioned

samples under static loads.
5. Experimental Program

5.1. Sample Specifications

Ohio sandstone masonry blocks similar to those found in the West Block building were provided by
PWGSC as samples for the project. In order to obtain a comparative reference from the results of the
study, all specimens tested in this program were 350mm wide by 350mm long by 300mm high. The
anchorage system Illustrated in Figure 4 was installed in the stonework by Cintec Canada Ltd. between
May 2™ and 6" 2011 in the Plouffe Park shop, Ottawa. A 32mm (1 */4in) diameter and 200mm (7 "/4in)
deep hole was drilled in each of the stane blocks to allow insertion of the Cintec anchor assemblies. &
total of sixteen Ohio sandstone blocks were instrumented with an anchorage system having a sock
length of 75mm and another sixteen with a sock length of 150mm. Finally, an additional six were
installed with a sock length of 200mm. Threaded stainless steel rods were used and a Presstec grout was

injected in the fabric sock during installation.

One sample from each of the sock lengths investigated was retained by Cintec Canada Ltd. for future
reference. The remaining samples were shipped to the University of Manitoba for thermal weathering
and subsequent pullout testing. A list of all samples received by ISIS Canada from PWGSC on June 10"
2011 is elaborated in Table 1 along with relevant information pertaining to the parameters considered
for the study. It was also requested from Cintec Canada Ltd. that two blocks of stone be left untouched
without any drilling or anchorage installation. The samples are to be submitted to the same weathering

tests as the blocks with anchors in order to evaluate weight loss from degradation.
5.2. Weathering Conditions

As indicated in Table 1, a total of two conditioning schemes were considered for the experimental
program in this study. Thermal weathering was accomplished using CONVIRON environmental chambers
capable of generating temperatures between -40°C and 40°C. The chambers are equipped with

thermocouples that allow temperature fluctuations to be monitored during the eycles.
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Table 1 - Sample Specifications

Specimens | Sock Length [mm] | Description / Weathering Conditions
C75-1
C75-2

C75-3 75 ’
P Control Samples (Ambient Laboratory

Conditions
C75-5 ;

C150-1
C150-2
C150-3 150
C150-4
C150-5
U75-1
u7s-2
u75s-3 75
U75-4 Dry Freeze-Thaw Samples
U755 (ASTM E1512-01)

U150-1
U150-2
U1s0-3 150
U150-4
U150-5
R75-1

R75-2

R75-3 75
R75-4
R75-5
R150-1 Wet Freeze-Thaw Samples
R150-2 [ASTM CBE6/CREEM-03)

R150-3 150
R150-4
R150-5
R200-1
R200-2
R200-3 200
R200-4
R200-5

TEMPERATURE: ~20°C
HUMIDITY: negligible effect

-18°C s TEMPERATURE s 4°C
HUMIDITY: negligible effect

-23°C < TEMPERATURE = 40°C
HUMIDITY: 100%

The first scheme was performed in accordance with ASTM E1512 (2001) and consisted of subjecting five
of the samples with 75mm sock length and five of the samples with 150mm sock length to a total of 150

thermal cycles ranging from -23°C to 40°C. The relative humidity was maintained to a negligible level

10
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during conditioning. The extremes of temperature were maintained for 3 hours with a ramping of 1.75°C
every 5 minutes. The temperature variation for these dry freeze-thaw cycles is illustrated in Figure 5

over the course of approximately 4 days.
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Figure 5 — Temperature Fluctuation during Conditioning: Chamber Records

The second conditioning scheme consisted of subjecting five of the samples for each of the 75mm,
150mm and 200mm sock lengths considered to a total of 150 thermal cycles ranging from -18°C to 4°C.
The conditioning was performed In accordance with ASTM C666/C666M (2003), which required a
relative humidity of 100% to be maintained during each cycle. As indicated in Figure S, the extremes of
temperature were also maintained during 3 hours with a ramping of 0.6°C every 5 minutes. The relative
humidity for this conditioning scheme is shown in Figure 6 and indicates that it is difficult to maintain a
level of 100% during each cycle. This slight discrepancy arises from the fact that temperature is
generated by convection using large fans that circulate air from the back of the chamber. This flow of air
creates a temporary state of drying during the ramping stages of the cycles when the temperature
increases from -18°C to 4°C. There are also some fluctuations at -18°C that arise from the chamber
defrosting stages. Nevertheless, the chamber was able to maintain an average relative humidity of 80%

during most of the cycle durations.

1
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Figure 6 - Relative Humidity during Rapid Freeze-Thaw Cycles

5.1.1. Sample Preparation

It should be noted at this stage that the dry freeze-thaw cycles and the rapid freeze-thaw cycles were
performed simultaneocusly using two chambers during a total of 2%/, months (75 days). The sample
layout is shown in Figure 7(a) for the dry freeze-thaw cycles and Figure 7{b) for the rapid freeze-thaw
cycles. Several pertinent observations can be made from these figures. The first concerns the absence of
the stainless steel rods extruding from the masonry blocks. The absence resulted from a request that
rod tails be sectioned flush with the stonework and protected with insulation to prevent infiltration of

cold temperature and moisture during conditioning,

(a) Dry Freeze-Thaw Cycle Chamber (b) Rapid Freeze-Thaw Cycle Chamber

Figure 7 — Sample Layout in the Environmental Chambers

12

52



© Cintec 2022

Rev 6 October 2022

West Block Rehabilitation Project @ s cANAGA

The sectioning procedure is outlined in Figure 8 and consists of four steps. The first step Invalves
removal of the rod using a reciprocating saw equipped with a Bl-Metal blade (Figure &(a) to (d)). The rod
was secured from excess vibration with a wooden jig that was fabricated from three 2in by 4in studs. A
2in outside diameter, 3/8in inside diameter washer, hand tightened with a nut, was also provided to

offer additional stability during each of the sectioning procedures.

(a) Original Stone (75mm Sock Length) (b) Sectioning Grouting Tube

(e} External PVC Confinement within Hole (f} Insertion of Insulation around the Raod
(Silicon added to Seal the Hole)

13
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(g) External PVC Confinement on the Stone Surface {h) Insulating Foam against Moisture Ingress
(Silicon added to Seal the Hole) (Expansive Insulating Foam Used)

Figure B - Sectioning Procedure

Once the rod was sectioned, a segment of 1in diameter PVC conduit was inserted in the stonework hole
and filled with R-20 FIBERGLASS PINK® insulation (Figure 8(e) to (f)). The use of a washer and nut to
stabilize the anchor during the sectioning process provided a threaded rod stub of approximately 9.5mm
(3/8in) that extruded from the stone. As a result, an external 2in PVC confinement was placed on the
surface of the stone and expansive insulating foam was inserted to protect the top of the rod from

temperature and moisture ingress (Figure 8(g) to (h)).

The second observation that can be made from the layout shown in Figure 7 Is the fact that all samples
were placed sideways on wooden pallets to provide a 3° inclination with respect to the chamber floor.
This inclination was provided in accordance with the fact that samples were shipped with anchors
installed at a right angle from the surface of the stone. Original drawings provided by PWGSC suggest
that anchors should have been installed at 3° with respect to the horizontal to prevent moisture ingress
when using the repair technique in the field. A diagram of the shop drawings provided in the Request for

Proposal document submitted by PWGSC can be found in Figure 9.

The third and final observation from the chamber layout relates to the height of the samples with
respect to the supporting pallets. A 2in diameter segment of PVC conduit was placed under each corner
of every sample to provide a 3in clearance at the base. The procedure was adopted to prevent water
accumulation at the base of the samples during conditioning that would otherwise not occur under

service conditions.
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Figure 9 ~ Requirement for Sample Inclination: Shop Drawings (PWGSC)

5.1.2. Sample Weight Monitoring

As mentioned earlier, two masonry blocks were left untouched and submitted to the same weathering
tests as the blocks with anchors in order to evaluate weight loss from conditioning. Consequently, these
samples were weighed prior to and after cycling. For the samples subjected to rapid freeze-thaw cycling,
an additional weight measurement was taken immediately after the misting procedure (~72 hrs) as well
as immediately after conditioning to measure water absorptian, The misting procedure produced a
weight gain of approximately 1kg and the wet conditioning environment brought a weight gain of
approximately 3kg to the masonry block. The final weight measurements for all samples were taken
approximately 2 months after completion of conditioning in arder to allow adequate drying. The weight

loss after weathering was negligible (400g for dry freeze-thaw eycles, 200g for rapid freeze-thaw cycles).

Table 2 - Sample Weight Progression

Rapid Freeze-Thaw Sample [kg]
Test Stage Dry Freeze-Thaw Sample
g ry ple [kg) = WET
Prior to Weathering 83 81.4 82.40
After Weathering 82.6" 81,27 85.41%
{

' After 72 hrs of mlstinnm Immaediately after weathering 2 2 months after completion of weathering

5.3, Static Pullout Test Setup and Details

After conditioning, the samples were extracted from the chambers and the anchors were subjected to

pullout load as described in ASTM E1512 (2001) using a 1000kN capacity MTS machine. The stones were
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firmly attached to the strong floor with four threaded bars, two steel angles as well as two steel straps.
A picture outlining the details of the test setup can be found in Figure 10. The figure also shows that a
45mm (~1.75in) long coupler was used to extend the threaded rod stub extruding from the stonework
to the anchorage plates for loading. The stub was extended using the same portion of the threaded rod
that was removed during sectioning. The figure also shows that the jig supporting the LVDT sensors was
secured below the coupler to minimize external sources of displacement. Finally, a rocker bearing was

inserted for load application in order to accommodate the possibility of eccentric loading.

Bearing

Figure 10 — Pullout Test Setup: 1000kN MTS Machine

The anchor elongation during each static pullout test was measured using two Linear Variable

Displacement Transducers (LVDTs). The first LVDT was chosen to have a limited stroke of 3mm but
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higher precision to monitor the relatively smaller elongation values expected at the beginning of each
test. The second LVDT was chosen to have larger stroke (125mm) but sufficient precision to register
elongation values beyond the stroke of the first LVDT once larger loads are reached during the tests. An
additional set of two LVDTs were also used to account for movement of the stone with respect to the
strong floor. Once again, the first LVDT was chosen to have smaller stroke but higher precision for the
early stages of the test and the second was chosen to have larger stroke to capture movement at the
end of each test. The values obtained from all these sensors were then combined to evaluate net

elongation during each test,

6. Test Results and Discussion

Results from all tests performed in this project are shown in Table 3 in terms of the ultimate load and
type of failure. The failure loads are consistent among all specimens and weathering conditions
considered. The table also shows that two main failure types were observed. These include steel failure
in the threaded rod within the grouted portion of the anchor followed by slippage but also failure of the
steel in the rod between the stonework and the anchorage plates. The ultimate loads recorded during

the tests are shown in Figure 11 with respect to sock length as well as in terms of weathering conditions,

b B TAL R |
b === A1 Vo b | laatn
=Y Frevee Thaw

b Sk Vvt B S Sl 1 oungily Towtmmn Sk Loevgali

Figure 11 — Anchorage System Capacity in Ohio Sandstone (All Samples)

Results in this figure do not show sufficient evidence to conclude that rapid freeze-thaw or dry freeze-
thaw conditions have any influence on the capacity of Cintec anchors embedded in Ohio sandstone

masonry blocks using either 75mm or 150mm sock lengths. Figure 11 also shows that providing a
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150mm sock length does not visibly improve the capacity of the repair technique from what can be

achieved with a 75mm sock length. The result is also true when considering samples repaired with a

200mm sock length but more specimens need to be tested with this configuration. It should also be

noted from the results of this figure that the capacity of anchors with 75mm sock length display more

variahility (+2.23kN standard deviation) than for anchors with 150mm sock length (+0.69kN standard

deviation).
Table 3 - Pullout Test Results
Sock Len Description
Sisatifivan gth Ultimate Failure ption /
[mm] Load [kN] Type Weathering Conditions
Steel Failure
a 40.7
e e (@Washer)
C75-2 40.9 Steel Failure
C75-3 75 41.3 Steel Fallure
Steel Failure
15-4 3
i e [@Washer)
Fall Control Samples
€755 5.6 ﬁ’;ﬁé:'h::f (Ambient Laboratory Conditions)
C150-1 397 Steel Failure TEMPERATURE; ~20°C
E@‘":-’a S'T-f ) HUMIDITY: negligible effect
Steel Failure
€150-2 39.7 (@Washer)
Steel Fallure
C150-3 150 399 (@Washer)
Steel Fallure
C150-4 } 38,7 (@Washer)
Steel Failure
C150-5 40.4 (@Washer)
U7s-1 40.1 Steel Failure
Steel Failure
u75-2 379 (@Washer) Dry Freeze-Thaw Samples
(ASTM E1512-01)
Steel Fallure
uU75-3 75 353 (@Washer)
Stel Fall -18°C < TEMPERATURE £ 4°C
eel Failure it
75.4 . HUMIDITY: negligible effect
u7s 33.2 (@Washer) 41
U755 40.8 Steel Failure
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Table 4 — Pullout Test Results (continued...)

Steel Failure
U1s0-1 40.4 (@Washer)
u1s50-2 39.7 Steel Failure Dry Freeze-Thaw Samples
= (ASTM E1512-01)
U150-3 150 40.0 EEEL::::?
-180C < TEMPERATURE < 4oC
U150-4 40.9 Steel Fallure HUMIDITY: negligible effect
Steel Failure
U1s0-5 40.5
(@Washer)
Steel Failure
R75-1 38.4
(@Washer)
Steel Fallure
R75-2 40.1 (@Washer)
Steel Failure
R75-3 75 38.6
(@Washer)
R75-4 40.8 Steel Failure
Steel Failure
R75-5 40.2 (@Washer)
Steel Failure
50-1 40.8
i (@Washer)
R150-2 39.8 5“1_':3:“"-‘ Wet Freeze-Thaw Samples
(@Washer) (ASTM C666/C666M-03)
Steel Failure
R150-3 150 40.3
(@Washer) -23°C < TEMPERATURE < 40°C
R150-4 38.1 Steel Failure HUMIDITY: 00%
Steel Fallure
R150-5 40.2 (@Washer)
Steel Failure
. 41.1
o : (@WwWasher)
R200-2 409 Steel Failure
R200-2 200 385 Steel Failure
Steel Failure
R200-4 39.8 (@Washer)
Steel Failure
- 398
2005 (@Washer)

It was also made apparent from the analysis of test results that considerable elongation of the threaded

rod took place for both types of failure, The elongation was captured by the longer range LVDT and was
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attributed to yielding of the threaded rod prior to failure. The extent of elongation is illustrated more

clearly in Figure 12 and appears to be sustained under loads gradually increasing towards failure,

50 SAMPLE Name: C75-1 30 SAMPLE Nume; C75-2
FAILURE Type: Rod Slip (in Grout) FAILURE Type: Rod Rupture
40t 4 40} 4
Residual Load|
5 3| [ Unloading & (After | E 30| Unloading &
Re-loading Slippage) Re-loading

Q (Machine Stroke Z | (Machine stroke
8 20t} re-adjustment) 1 S 20 re-adjustment)

10 - 10

G{} 20 40 60 [}(} 20 40 60
ELONGATION [mm] ELONGATION [mm]

FAILURE Type: Steel Failure in the:,
tireaded rod (@ washer)

@’smel Rod Failure

E
L]
Y

Figure 12 - Load-Elongation Behaviour (Control Samples — 75mm Sock Length)

This ductile behaviour provided by the Cintec repair technigue is strongly advantageous because it
provides ample warning of impending failure while sustaining a surcharge comparable to the capacity of
the anchor. Figure 12 also shows that there is a slight recovery of load once the threaded rod has
initiated slip within the grouted portion of the anchor. This residual load gradually reduces until the rod
is completely removed from the assembly. Finally, the figure displays an unloading/re-loading stage that
was required in most of the tests to re-adjust the stroke of the machine once the limit was reached. The

load-elongation behaviour for all samples tested in this study can be found in Appendix A of this report.
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Another key observation made after testing relates to the quality of the grouted portion of the anchor,
particularly at the interface with the stonework within the hole that was drilled for installation. Failure
is initiated by yielding of the rod, after which considerable elongation causes damage to the grout
surrounding the rod during testing. Figure 13 suggests that this damage is contained in the vicinity of the
rod as well as at the top of the grouted hole. It does not extend towards the interface to affect the bond
between the fabric sock and the stonework. The result underlines another advantage of the Cintec

anchorage system for rehabilitating structures similar to the West Block building on Parliament Hill.

Damage around location
of threaded rod

Grout/Masonry Block : 4
Interface Intact qut Removed from

Figure 13 — Grouted Hole after Threaded Rod Pullout (Control Sample €75-1)

7. Estimation of Pullout Loads and Failure Modes

As observed in Table 3 and mentioned in the previous section, there are two main failure modes
observed for the Cintec anchors embedded in the Ohio Sandstone blocks provided by PWGSC. These
include steel failure in the rod between the stonework and the machine fixtures. In order to evaluate
the first of these failure modes, we refer to test data provided in the BRE Technical Consultancy Report
(November 1990) for Cintec anchors. The data was obtained from tests conducted on masonry samples
that were instrumented with 8mm diameter steel rods grouted in 40mm diameter holes that were
60mm in length. The sample geometry is shown in Figure 14 and, using force equilibrium, can be used to

derive an expression (EQ.1) for the average bond strength between the steel rod and grout.
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Poons=10.28kN

|

Steel Rod (Bmm diameter d)

Grout
Masonry Unit

Embedment
Length [ .
(60mm)

—

Pre-drilled Hole
(40mm diameter)

Figure 14 ~ Grouted Cintec Anchor Assembly (BRE Technical Consultancy Report, 1990)

_ Pay
Thond = 3 EQ.1

In this equation, .. is the average bond strength between the steel rod and grout, Pew is the average
recorded pullout load reported in the document (10.3kN), .. Is the embedment length (60mm) and d is
the diameter of the pre-drilled hole (40mm). Based on this equation and the sample geametry shown in
Figure 14, the average bond strength of steel rods grouted using the Cintec method can be evaluated as
6.83MPa. This value can be used to evaluate the load Py required to pull the threaded rods from the
Presstec grout used in this project. The average bond strength must be multiplied by the circumferential
area surrounding the rod (EQ.2). This area is a function of the embedment length chosen for the study.
As mentioned in previous sections, the lengths were chosen to vary from 75mm to 150mm and finally
200mm.

Phond = Thond Mempd EQ.2

Substituting the values for average bond strength and nominal threaded rod diameter {8mm) gives a
mare convenient expression for establishing the ultimate load initiated by bond failure during the
pullout tests in this study (EQ.3). The embedment length remains unknown and can be substituted

depending on the sample under consideration.

Pyond = 0.1931 41 Q.3
22

62



© Cintec 2022

Rev 6 October 2022
West Black Rehabilitation Project R e cAnADA

The second type of failure is governed by yielding, and eventually steel failure in the threaded rod. The
ultimate load expected from this type of failure (EQ.4) can be evaluated by considering clause 13.12.1.2
of the CISC Handbook of Steel Construction (2008) for bolts or threaded rods in tension. It should be
noted that the resistance factor was not considered because we are seeking an accurate representation

of the steel failure load, without any allowance for conservatism.
Psreel failure = 0.75F Ay EQ.4

In this expression, Puseifione is the load required to cause steel failure in the threaded rod during the test,
F, is the minimum nominal strength of a bolt or threaded rod in tension and A, is the nominal area of
the bolt or threaded rod, If a nominal tensile strength of 825MPa for the stainless steel threaded rods
(type A325M) after strain hardening is assumed along with a nominal diameter of 9mm, the steel failure
lpad can be evaluated as 39.4kN. This value along with those obtained from EQ.3 when varying the
embedment length from 75mm ta 150mm and 200mm are summarized in Table 1 to give information
on the mode of failure that is expected from the pullout tests performed on the stone blocks provided

by PWGSC.

Table 5 - Strength Estimation and Failure Modes

Embedment/Sock Length [mm] | Poond [KN] | Psieet faiture [KN] Failure Mode
75 14.5 294 Bond (Pront=Prutguce)
150 28.0 39.4 Bond (Poond<Protours)
200 38.6 39.4 Bond IPWP'"'E!"}

It should be noted at this stage that the strength values for bond of the threaded rods in the Presstec
grout [Peees) in Table 5 follow a linear trend with embedment length. Although this behavior is
anticipated when considering the fundamentals of bond transfer, the ultimate loads observed during
the pullout tests conducted on the stone blocks provided by PWGSC did not confirm this result. The
ultimate loads for samples exhibiting slippage in the grout were found to be much higher and consistent
with those describing steel failure in the threaded rod (Pygee o). The outcome can be attributed to the
fact that a 25mm diameter, 6.5mm thick steel washer was tapped and screwed to the tip of the
threaded rod at the bottom of the grouted hole. This assembly, illustrated in Figure 15, provides
additional strength and prevents the rods from slipping out of the grout at the loads shown in Table 5. It

is believed that failures exhibiting slippage between the threaded rod and grout are initiated by steal
23
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failure in the rod at the bottom of the grouted hole, immediately above the washer, This additional
strength will increase the ultimate loads listed in Table 5 for bond failure to that which is equivalent to
steel failure and thereby confirms the consistency obtained for pullout loads listed in Table 3 despite

having used varying embedment (sock) lengths for the anchors.

Fabric Sock

Presstec -

Gmut\ -

Figure 15 - Cintec Anchor Assembly with Bottom Threaded Washer

A complete llustrative documentation of the failure planes similar to the one shown in Figure 15 after
testing is provided in Appendix B of this report. The illustrations do not show evidence of damage in the
grouted portion of the anchor for any of the failure modes, which indicates that the Cintec rehabilitation
technigque is resilient despite the consideration of thermal weathering. It should be noted that the
failure planes in these illustrations were exposed by sectioning the samples down the center of the
grouted hole, Sectioning was performed by DITECH International Inc. and took place at the University of

Manitoba, Several pictures of the sectioning procedure are shown in Figure 16.
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{c) Cutting (d) Removal of Sectioned Pieces

Figure 16 — Sectioning Procedure (DITECH International Inc.)

8. Conclusions and Recommendations

several conclusions and recommendations can be drawn from the findings reported in this document,
They pertain to the results of pullout tests performed an Ohio sandstone masonry blocks instrumented
with a Cintec anchor having various sock lengths and subjected to weathering conditions expected in the

Canadian climate:

(1) After close examination prior to and after conditioning, the masonry blocks did not reveal any
form of deterloration from the application of adverse weathering environments and showed

minimal weight loss due to conditioning.
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(2)

(3)

(4)

()

(6)

(7

The ultimate loads recorded during pullout testing are consistent among all samples in this
study and do not reveal any form of evidence that would suggest a reduction in the capacity of

the anchorage system in Ohio sandstone after 150 dry freeze-thaw or rapid freeze-thaw cycles.

Results indicate that the samples with 150mm sock length anchors do not provide additional
capacity from that initially obtained for samples instrumented with a 75mm sock length anchor,
The same outcome was observed for samples instrumented with 200mm sock lengths. The
outcome is attributed to the fact that a steel washer is screwed to the threaded rod at the

bottom of the grouted hole to prevent slippage.

The load-elongation behaviour of the anchorage assemblies used in this study contains a
significant amount of elongation from the threaded rod prior to failure. This allows ample

warning of impeding failure while loads close to the capacity of the anchor are being sustained.

The amount of elongation monitored during the pullout tests is attributed to the fact that the
repair technique has sufficient strength to cause yielding of the rod before any signs of slippage

can be detected.

Although several of the threaded rods failed by steel failure between the surface of the stone
and the gripping mechanism (anchorage plates) of the machine, the analysis provided in this
report for evaluating pullout loads and failure modes suiggests that steel failure also occurred at
the base of the grouted hole. Once initiated, this steel failure mechanism was the cause for the
excessive slippage recorded during the tests. Slippage continued at smaller loads until the rod

was fully removed from the sample.

The sectioning procedure performed on the stones revealed that the damage for samples
exhibiting slippage was only localized to the vicinity off the threaded rod. It was not found to
radiate outward towards the interface separating the grout, the fabric sock and the stonework,
which illustrates the quality of the anchorage system despite the consideration of thermal

weathering.
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(8) Itis recommended that future work be undertaken to expand the current project to investigate
the performance of full scale multi-wythe walls under the same weathering conditions and

rehabilitated with the same Cintec anchorage system,
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(e)C75-5

Figure B.1 - Control Samples (7Smm Sock Length)
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Figure B.4 — Dry Freeze-Thaw Samples (150mm Sock Length)
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Figure B.5 — Wet Freeze-Thaw Samples (7Smm Sock Length)
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(e)R150-5

Figure B.6 — Wet Freeze-Thaw Samples (150mm Sock Length)
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(d) R200-4

Figure B.7 — Wet Freeze-Thaw Samples (200mm Sock Length)
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TESTING ASTM E 488-9696

]

December 26, 2013

SUBMITTAL REVIEW

. Brick Arch
ITNALTAH Project
i NYCT Contract

A-36193

ben Gesaignen A+ B and D anchor Test Repo

spes sczende. 3BB panng 016 Bev.,

Admiral Construction LLC
92 Magnolia Avenue
Westbury, NY 11590

swinagyy  Rehan Gulzar Dae 1-9-14
C ks Comnen Corp.

ATTN: Jose Caruncho FTC# ADMR113

RE: MTA Arch Repairs W168th St & W181st St. Stations
New York City
Anchor Testing Program

Dear Mr. Caruncho,

As requested by Weidlinger Associates, Structural Engineers anchor shear
testing was performed at the above referenced project. The purpose of the
testing was to verify the structural integrity of type "B" 1 4" diameter undercut
grouted stainless steel anchors embedded 22" into the existing subway tunnel
brick arch substrate.

The following report includes the procedures, results, calibration chart, and
pictures of the testing.

If you should have any questions concerning this report, please contact our
N

office. /)
1 ;
//1 -4 d
/[y
: ;g . /,/
[ /J / sl \f’_ﬁ"""\-z/
Qi) Garcnf_-f/ _Stephen S, Marchese, P.E., FACI
For*ens.'c Investigations Manager President SHOP DRAWING REVIEW

APPROVED
APPROVED AS NOTED

REVISE B RESUBMIT

A= B 1y - 14;5!1';1.;; DISAPPROVED

2|0

m (zio(ei>»

REVIEWED ONLY FOR LOADS
IMPOSED ON THE STRUCTURE
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vy & (1Y 1ABBDOIATES
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G

MTA Arch Repairs W 168™ St & W 181%t St. Stations
Anchor Testing Problem

ANCHOR TESTING PROGRAM

INTRODUCTION

On December 12, and 17, 2013, the above referenced project was visited to perform shear testing on
type “B” 1 %” diameter undercut grouted stainless-steel anchors. The type “B” 1 %” diameter undercut
grouted stainless steel anchors were embedded 22” into the existing subway tunnel brick arch substrate.
The above anchor testing was performed as indicated in Specification Section 3BB, Part 3/3.1 Pre-Installed
Anchor Testing Program.

The purpose of the testing is to perform shear tests to determine the structural integrity of the grouted
anchors under a shear load for compliance to design criteria. A test load of 6400 pounds and maximum
displacement reading of 0.125 was utilized as directed by Weidlinger Associates, for testing of anchors.
Witnesses for the testing were Rehan Gulzar of Cinalta Construction, Michael Ferrell of Cintec North
America, and Shahzad Hassan of Weidlinger Associates.

PROCEDURE

To perform the tests, a calibrated center hole hydraulic jack and gauge were utilized. To attach the
hydraulic jack to the anchors, a shear plate steel test apparatus is attached to the anchor and a threaded
rod is attached perpendicular to a fixed steel apparatus. To measure displacement of an anchor an
extensometer (dial gauge) measuring to 0.001” was utilized.

The test began by first attaching the threaded rod and test assembly to the anchor. The jack was attached
by utilizing the shear plate steel apparatus, threaded rod and fixed steel apparatus. The load was applied
slowly until the test load was achieved or failure occurred. If the test load was achieved, the load was
maintained for duration of ten (10) minutes and at this time displacement readings are taken and then
the load is released. The area surrounding the anchor is then inspected for signs of distress and/or
cracking. The above test procedure and test set up were performed as referenced in ASTM E488-96

CONCLUSION

A total of twelve (12) type “B” 1 %" diameter undercut grouted strainless steel anchors were tested. Six
tests were performed at the W168th St. Station and six tests at the W181st St. Station. All twelve (12)
type “B” 1 %" diameter undercut grouted stainless steel anchors tested did maintain the test load of 6400
pounds provided with minimal displacement for the duration of ten (10) minutes without any signs of
distress and/or cracking during the testing procedure. The results of these tests are on the following chart.
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MTA Arch Repairs W 168™ St & W 181%t St. Stations
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New York City

Anchor Testing Program

ANCHOR TESTING PROGRAM RESULTS

Anchor No. Date Tested Anchor Test Type Test Load Dial Gauge Anchor
Location (Lbs) (Inches) Condition
B-1 12-12-13 West 168t Shear 6400 0.033 No Signs of
St. Station Any Damage
B-2 12-12-13 West 168t Shear 6400 0.048 No Signs of
St. Station Any Damage
B-3 12-17-13 West 168t Shear 6400 0.049 No Signs of
St. Station Any Damage
B-4 12-17-13 West 168t Shear 6400 0.016 No Signs of
St. Station Any Damage
B-5 12-17-13 West 168t Shear 6400 0.052 No Signs of
St. Station Any Damage
B-6 12-17-13 West 168t Shear 6400 0.052 No Signs of
St. Station Any Damage
B-1 12-17-13 West 181t Shear 6400 0.054 No Signs of
St. Station Any Damage
B-2 12-17-13 West 181t Shear 6400 0.049 No Signs of
St. Station Any Damage
B-3 12-17-13 West 181t Shear 6400 0.056 No Signs of
St. Station Any Damage
B-4 12-17-13 West 181t Shear 6400 0.035 No Signs of
St. Station Any Damage
B-5 12-17-13 West 181t Shear 6400 0.062 No Signs of
St. Station Any Damage
B-6 12-17-13 West 181t Shear 6400 0.065 No Signs of
St. Station Any Damage
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CALIBRATION CHART

EQUIPMENT CALIBRATED:
DATED: June 17,2013
EQUIPMENT CALIBRATED
WIKA 10,000 psi Gauge

Serial No,23040

ENERPAC 20Ton Center Hole Jack
Serial No. 001

EQUIPMENT USED:
Test Mark CM-600-iD Compression Machine
Serial No. 120819 Calibrated: January 17, 2013

RESULTS

Gauge Reading (psi) Load (1bs)
100 600
250 1200
300 1400
400 1900
500 2300
600 2500
650 2800
700 3000
800 3500
9200 4300
1000 4650
1100 4800
1300 5600
1400 6400
1800 92000
2000 9500
2200 10,000
2500 11,500
2600 12,000
3000 14,100
3500 16,400
4100 19,200
4500 21,500
5000 23,500
5200 24,000
6000 28,500
6500 30,000
7000 32,500
8000 37,500
9000 42,500
10,000 47,000

Future Tech Consultants of New York, Inc.
52 East 2™ Streel, Mineola, NY 11501 Tel: (516) 355-0168 Fax: (5186) 355-0127
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TYPICAL TEST SET UP

YW168th St. STATION # B-1

TYPICAL TEST SET UP
W16Bth 8t. STATION # B-2

Fulure Tech Consultanis of New York, Inc.,
52 East 2™ Streel, Mineola, NY 11501 Tel. (516) 355-0168 Fax: {916) 355-0127
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TYPICAL TEST SET UP

W181st St. STATION # B-2

§ o g
o gy g Wy 5
L 15

Fulure Tech Consultants of New Yaork, Inc.
52 Eact 2™ Swreel, Mineola, NY 11501 Tel: (516) 355-0168 Fax: (516) 3550127

91



Rev 6 October 2022

© Cintec 2022

I T

on
i ]

Z—-MvHd0

dnies isal Joeys
UL ssameu

- ———

I

ONILS3L 1708 ViKW

= 1oy

=1

dnjes jse| Josys

i

8T
']
= o 1=
! 1 '
-T g -k -
=1 - "
i
i
+F [#Ri5 8GNy
JExpxy Bjy ysey |eelg
I — _;m
' = i
m . O NS S0
* -
awd o5 3
A4 &

b4




Rev 6 October 2022

© Cintec 2022

r= E—
r——rr— — == v “.4..3#._.“ x i
g s - m e | Palved - L R e T
P e ITE sl TH VTl DRSO W GYEN 36 TR el ERORT ROV A R STD oL A2 CEN MO OYEOME TR o SODEYS SOy DASE ¥ 0L A0S0 3G VMR Epidee os
:...m.m.m.._ o
: PR o W] 1 - ‘ el o ML) e il
wibr - e e — - — = b RRARITIL SUENE M sl gl Y BRI W AnyWenE il s
TIEV] BOHIAN Tlﬂ.nd{ui_h..._.ﬂm - - _Iz.._._-t. g : lua.h_ e uu..l WA AGED WORCEE TS s O e S5
L e e 1| e !\.— fl ..._..u.n‘i iiEi!i!!—! Lu.a“. -~ Hl"..u.ﬂi TP . N S O AR amee e L TedeObe TR o
e L] Ay R T Tl T Thed ERGLTN Y SETRLL sneOsh N 08 L BROLL ERCR i 1D W i E
Pt Ve AL emOeCe - MCHYIS 1 0 W 3 ) wa
cElary BT BB Wl eI e e A DRI ) e E‘rﬁ;}i.lﬁyﬂ.glﬁ
E %20 2| Y Gl — ARTEG 3 e 00 R HO Y RO e DRl TR et IR B AR L e STRIROS ey AR sgwgy T e B
g W D e Tt Wi BN B RO B Bd WAVRSRL LINTONEA IO, UTTIR D 170 B Rl Om0 U WA D RO ST L R e e T R - T
e B WE R e, e T TR e W E dever W b TR Miei Ve JSie 1004 (RS DeRUTE mOROWN Y, Jeidl sOeCES BO0 L0 B e e T g e = L B e e e I T T
T o B e T ] s T FL A T AT
S IR e ] W e PR B R TR LHAIENES SARCRI T . P R T A0l Y IRD BRI WD P WO AT W @
L iy - ol DA, CRELE Tl il SO WD M TES0RT W TR e R . ’ 4 A
“mmm s . Fraw VR iy e LA e AT
T . 5 TR Wil AN N W G 03 e il SR R N Rl e T
Iﬂninailin;lil'ﬁ“ S e ]
WIS M e a0 A RN ] e DA o Hha o o A Sl 15, S el e, | BRihi G 4 g "
ek (R e R e e S i e
(e N D FIO RN Y TEO0 S A WS R el

T PR s | SR e PR T Pt SO S b
IE}:I'I!;:}I‘!&"&H—:E&%! O

e
i B L M T A B e e I TR R TN e
VI WA o e i RO B G AR AT 0 YRR a0 e 5 ; ]
S SRGAN KA LG K TETREC B ARG s eucets B . et 3 6 e R e o
A B e ORI RO DR & W ) [N R Seeey Bk eTEL R AT ey DT e T it Ryl
e i R TIPCRRR ST NI SN Y S ERTL B TN famseie ¥, hAk AT R ey e Aledeie B CRk De 3 TR faeRces
AN O VRTINS b Feses sl A X T oy . T TR T
Hhu.!.i-_ r%hi“ﬂﬂ'jilﬂi!ﬂi ALV 0 WO e ui‘irtg.iuniirgiﬂﬂ '
A - iiigiiﬁigiﬁif
*h i i | _ | e e |
s LTS o P e Y o T WL T [ B e S
Bl _ s B g e (BCmOTI - el el T O RSO OTH ren
! B cwn T
oagi | w o #ren wo L Bee=3 5 gt (S o
R e
o o o P . - * B3 W e e e Lies | e [
" _r._l R ] aeti Ll _ﬁﬂ.-.n.lum I ) e wrnneinon 3 | Lo | GaHIRY | e
o G IR | mommes | 008 T Eewtt | e
wax | e _.
SOV MDWSI0 ¥ ST BOHOWY ——
Tiw :
W BORIRV SH0a=THOWATS Woidid FOHINY LNouEme Walodl
TedH HOADRY W2sH sOvd i b i e T
oy Cwey Qe = v TR
T ik ~ -

i
| ” T e
1 . il iy
SN - A LY 1|1|~ i
i . i - ety
= e P —— N 3 I
— LN, - oo L ' il 11 & —— _ Hrl. |H||-:.u,m.. h
. = | H
o W il el A | “-.-v“ﬂ._
3 T 7 et el g ) ||
s ] 1] =8 is
W O] iaagr e o -y
e TN S v i I e, A W o

93




© Cintec 2022

Rev 6 October 2022

o Chicaga Disl Indicabor Co.
- J 1372 Redeker Road
Des Ptaines, IL 50016
150 Registerad Firm
Factory Certificate of Calibration
Model Mo 2620400 bl of Inspection Standard | CDI Standard 001/2.0%
Sl by 133197555 s Lo
= Scale Intenval 0,001 nch
A il Measuring Range 2 inch
e Risterenca Poim Oinch
M.LS.T. No. 821/268795-03 End Poird 2 inch
Inspection em Name Rt Permissie Value Judgmant
Flrat 2-1/3 Revolutions +0.0005982 nch +0.001 Inch GO
First 10 Revoiutions +1.0005882 inch +.002 inch GO
First 20 Ravolutions +).0005982 inch 0,004 inch GO
Hysterasts - M NIA
Repaatabikty -0.000089 inch +0.0002 Inch GO
Inspecion Hem Mame Judgment
Irepaction of Function and Appeasrance GO
Indication Enmor
0,004
% P B —— —
-0.004
0 2
Massumng Position [mch]
Repeatehidy
D.0002
o ]
3 )|
[
= i L —
2 o !
]
D000z
05 15
Mezauring Praiton [nch)
Rapeatabiity is teken 2t thrae posifions, with five r2adings et each pesition. )
Fhone: 2I7-R27-T1E5 .
Froc BAT-227.0475 Debe o

Wabaie: wewn defrcicaioncemn

Pulinlo sarvice date, provided by eod wser

94

Sgnaturee K77

+

", .

A ——




© Cintec 2022 Rev 6 October 2022

C

December 23, 2013

Admiral Construction LLC
92 Magnolia Avenue
Westbury, NY 11590

ATTN: Jose Caruncho FTC# ADMR113

RE: MTA Arch Repairs W168th St & W181st St. Stations
New York City
Anchor Testing Program

Dear Mr. Caruncho,

As requested by Weidlinger Associates, Structural Engineers anchor tension
testing was performed at the above referenced project. The purpose of the
testing was to verify the structural integrity of type "A" 5/8 “diameter undercut
grouted stainless steel anchors embedded 12" into the existing subway tunnel

brick arch substrate.
The following report includes the procedures, resulls, calibration chart, and
pictures of the testing.
If you should have any questions concerning this report, please contact our
office.
W S \{{%w %

.f ps ot 1)

Otfo Garcia Stepheh S. Marchese, P.E., FACI

Forensic Invesngarmns Manager President
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December 23, 2013
MTA Arch Repairs W168th St & W1B1st St. Stations
Anchor Testing Program

ANCHOR TESTING PROGRAM

INTRODUCTON

On December 11, 12", 2013, the above referenced project was visited to perform
tension testing on type "A” 5/8" diameter undercut grouted stainless steel
anchors. The type "A" 5/8" diameter undercut grouted stainless steel anchors
were embedded twelve-inches (127) into the existing subway tunnel brick arch
substrate. The above anchor testing was performed as indicated in Specification
Section 3BB, Part 3/3.1 — Pre-Installed Anchor Testing Program.

The purpose of the testing is to perform pull tests to determine the structural
integrity of the grouted anchors intention for compliance to design criteria, A test
load of 4800 pounds and maximum displacement reading of 0.125 was utilized
as directed by Weidlinger Associates, for testing of anchors.

Witnesses for the testing were Rehan Gulzar of Cinalta Construction, Michael
Ferrell of Cintec North America, and Shahzad Hassan of Weidlinger Associates,

PROCEDURE

To perform the tests, a calibrated center hole hydraulic jack and gauge were
utilized. To attach the hydraulic jack to the anchors, a threaded rod and coupling
was utilized, supported by a steel test fixture. To measure displacement of an
anchor an extensometer (dial gauge) measuring to 0,001" was utilized.

The test began by first attaching the threaded rod and test assembly to the
anchor. The jack was attached by utilizing the threaded rod and coupling. The
load was applied slowly until the test load was achieved or failure occurred, If the
test load was achieved, the load was maintained for duration of ten (10) minutes
and at this time displacement readings are taken and then the load is released.
The area surrounding the anchor is then inspected for signs of distress and/or
cracking. The above test procedure and lest set up were performed as
referenced in ASTM E4B88-96.

CONCLUSION

A total of four (4) single type "A" 5/8" diameter undercut grouted stainless steel
anchors were tested. Two (2) tests were performed at the W 168th St. station
and two (2) tests at the W 181st St. station. All four (4) single type "A" 5/8"
diameter undercui grouted stainless steel anchors tested did maintain the tesl
Ioad of 4800 pounds provided with minimal displacement for the duration of ten
(10) minutes without any signs of distress and/or cracking during the testing
procedure. The results of these tests are on the following chart.
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New York City
Anchor Testing Program

2cember 23, 2013
MTA Arch Repairs W 168th St & W 181st St. Stations

Rev 6 October 2022

ANCHOR TESTING PROGRAM RESULTS

ANCHOR | DATE | ANCHOR | Test | 5T | DUL ANCHOR
NO. | TESTED | LocATioN | Type | ORD| SAYCE | conormiow
A5 | 121113 we"étt;ﬁ;: St | Tension | 4800 | 0022 | Mo Snig“msagf:“‘f
A6 | 12-11-13 Wﬁ;‘t;tﬁ‘;:a Tension | 4800 | 0007 | N° Sniggsagf; Any
A5 | 12-12-13 Wegtgﬁgr St Tension | 4800 [ 0014 | MO Sﬂ‘gﬁagg Any
A6 | 12-12-13 WEES‘*;SE: St | Tension | 4800 | o015 | N° Sgggsa;:“‘“‘-"
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CALIBRATION CHART

EQUIPMENT CALIBRATED:
DATED: June 17, 2013
EQUIPMENT CALIBRATED
WIKA 10,000 psi Gauge

Serial No.23040

ENERPAC 20Ton Center Hole Jack
Serial No. 001

EQUIPMENT USED:
Test Mark Ch-600-iD Compression Machine
Serial No. 120819 Calibrated: January 17,2013

RESULTS

Gauge Reading (psi) Load (lbs)
100 600
150 1200
300 1400
400 1900
500 2300
600 2500
650 2800
700 3000
800 3500
900 4300
1000 4650
1100 4800
1300 5600
1400 6400
1800 2000
2000 9500
2200 10,000
1500 11,500
2600 12,000
3oon 14,100
3500 16,400
4100 19,200
4500 21,500
5000 23,500
5200 24,000
6000 28,500
6500 30,000
7000 32,500
8000 37,500
9000 42,500
10,000 47,000

Fulirre Tech Consullants of Mew York, Inc.
52 Easl 2™ Streal, Minaola, NY 11501 Tel (516) 355-0168 Fax: (516) 355-0127
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Fulure Tech Consullanis of Mew York, Inc.
52 East 2™ Stresl, Mineola, NY 11501 Tel: (516) 355-0168 Fax: (516) 355-0127
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AL TEST SET UP
wis ST

TYPICAL TEST SET UP
W1B1st St. STATION # A-6

W;::a'm_fr

Future Tech Consultants of New York, Inc
52 East 2 Slreel, Minecla, NY 11501 Tel: (516) 3550168 Fax (516) 355-0127
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Factory Certificate of Calibration

Chicago Diad Indicator Co,
1372 Radeloer Road

Des Plaines, IL 60018
IS0 Registered Firm

Y P Name of Inspection Stendand | CDI Standerd .001/2.0
e Scale Interval 0,001 inch
Carificatn No. Messuring Ranga Zinch
Refarence Poin O inch

NLST. No. 0621/268755-03 End Poinl Zinch
Inspection lmm Name Resuft Pemmissiie Vao Judgment
Fiest 2-13 Revolutions 400005982 Inch _ |40.001 inch Go
|First 10 Revolutions +0.0005982 Inch #0.002 inch Go
Firsl 20 Revoluions +0.0005982 Inch £0.004 inch GO
Hyslresis — _— A,
Fepagtetifty -0,000089 Inch #0,0002 Inch GO
Inspoction ham Mama Judgment
Inspection of Funciion end Appearance GO

Imdication Ermor

0.004

Phone: B4T-827-7 188
Faee B47-827-0478
Website: www.digiindicator.com

Put o senvice date, provoed by end vser

Date

0.004
0 2
Measuring Position [inch]
Reposobity
0.0002 p—
E [
& B
g 8
0002 -
05 1.5
Mesavring Praston [mch]

102

Repeatablity ks lakan of threa pn:l.lhnt;— Eﬁmﬂhg:.a! aach pum;n_

Sgnalre +é:‘{£*_ 7

t "

s




¥ o n_n.l.__.l._.:_
Fava | ree

_ om
1. ept!  usn

I1=45
Bl =
%) AIENISSY S
NOISHIL 1708 TEMHIS
Tk e

Rev 6 October 2022

© Cintec 2022

DHIL5IL 1708 YIW

i

*123rQud

<

anam 3T L

ISH gr =*4
B IEY

38nL 713315 S5H

(¥) AT18AW3SSY DNILSIL NOISNIL 1708 II9NIS

>

' [ _ aEm 374 L F

FI0H , 1 )
4 oam 13ms f

103



© Cintec 2022 Rev 6 October 2022

TYP YEST SET UP
w1 T. STA G P

Pl T up
W 168™ ST. STATION # GROUP A - RETEST

o e o e

Fulure Tech Consultants of Naw Yark, Inc.
52 East 2™ Slreel, Mineola, NY 11501 Tel: (516) 355-0168 Fax [518) 355-0127
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TYPICAL TEST SET UP

W 181°" ST. STATION # GROUP A

Future Tech Consullants of Mew York, Inc
52 East 2™ Strest, Mineoks, NY 11501 Tal: (516) 355-0168 Fax (516) 3550127
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.} 1372 Rsdsker Road
Des Ptaines, IL 60016
IS0 Registerad Firm
Factory Cerlificate of Calibration
Miodel Ma. 2E04CS Kame of Inspecion Standard | CD4 Standand 002 0
Sl N 137555 U ok
Scadn befiaevad 0.001 inch

Carfificata Mo, 24578 P R 2 Ivch

. Rzfarence Poin 0inch
NIST. No. 621/208795-09 |End Po 2inch
Inspaction lem Nems Rasult Permisside Value Judgment
Firal 2-172 Rawolutions +0.0005982 Inch £0.001 inch GO
First 10 Revelutions +0.0005882 inch #0002 Inch GO
Firsl 20 Revolutions +0.0005282 Inch #0004 inch GO
Hysteresi —_— _— MNiA
Repuatsbilty -0.000069 inch #0.0002 inch GO
Inspeciion Hem Mame Judgrment
Inspaction of Funciion and Appearance (= 3]

Inditation Ermor
0.004

-0.004
D 2
Mazauring Position [wch]
Repeatatily
D.0002
T3
b= i
; : '
L
-0.0C02
0.5 1.5
IMessuring Positen [inch]
Rapowtablity ks taan st thres posilions, with five readings &l each posifon o
Prons: 847-027-7188
Fae BAT-827-0478 Deis

Wakeite: v dinSnchemior.com

Ful into sarvice date, providad by entd user
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Factory Certificate of Calibration

Clvcage Dl Indicsizw Co.
1372 Radatnr Rioad

D5 Plagines, 1 60016
150 Registerad Fiam

Modet Mo, E0ACS Mame of Inspacion Sendand [ CD6 Standard 001/2.0°
- 1NGTEET o -
Scale Infervad 0.001 inch
Certificaln Ma. METT
Measudng Renge 2 Inch
| Redenance Point 0 imch
MLE.T. Mo, B21/2637T55-03 } End Pord 2 irch
-
Inspection Bem Nams Resuft {mm Judgmant
Firs! 2-1/3 Revoliions +0,0005545 inch | 40,001 tnch GO
Firs! 10 Revolutions +0.000%543 Inch +0.002 inch GO
First 20 Revolubions +0. 0002543 inch #0.004 inch GO
Hysterests R — A,
Repeatahity +1L.000CSZE nch +0.0002 inch GO
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0,004
1] 2
Memauring Position [inch)
Repeatehily
0.0002 ——
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5 I - &
0.0002 —
05 15
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December 20, 2013

Admiral Construction LLC
82 Magnolia Avenue
Westbury, NY 11590

ATTN: Jose Caruncho FTC# ADMR113

RE: MTA Arch Repairs W168th St & W 181st St. Stations
New York City
Anchor Testing Program

Dear Mr. Caruncho,

As requested by Weidlinger Associates, Structural Engineers anchor tension
testing was performed at the above referenced project. The purpose of the
testing was to verify the structural integrity of type “D" 5/8 "diameter undercut
grouted stainless steel anchors embedded twelve-inches (12”) into the existing
subway tunnel brick arch substrate.

The following report includes the procedures, resulls, calibration chart, and
pictures of the testing.

If you should have any questions concerning this report, please contact our
office.

,f)

ML gt

a fela —— _sfephen S. Marchese, P.E., FACI
Forens.-c Investigations Manager President
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December 20, 2013
MTA Arch Repairs W 188th St & W 1B81st St. Stations

Anchor Testing Program
ANCHOR TESTING PROGRAM
INTRODUCTON

On December 5, 6, 9, 11, 2013, the above referenced project was visited to
perform tension testing on type "0" 5/8" diameter undercut grouted stainless steel
anchors. The type "D" 5/8" diameter undercut grouted stainless steel anchors
were embedded twelve-inches (12") into the existing subway tunnel brick arch
substrate. The above anchor testing was performed as indicated in Specification
Section 3BB, Part 3/3.1 - Pre-Installed Anchor Testing Program.

The purpose of the testing is to perform pull tests to determine the structural
integrity of the grouted anchors intention for compliance to design criteria. A test
load of 5600 pounds and maximum displacement reading of 0.125 was utilized
as directed by Weidlinger Associates, for testing of anchors.

Witnesses for the testing were Rehan Gulzar of Cinalta Construction, Michael
Ferrell of Cintec North America, and Shahzad Hassan of Weidlinger Associates.

PROCEDURE

To perform the tests, a calibrated center hole hydraulic jack and gauge were
utilized. To attach the hydraulic jack to the anchors, a threaded rod and coupling
was utilized, supported by a steel test fixture. To measure displacement of an
anchor an extensometer (dial gauge) measuring to 0.001" was utilized.

The test began by first attaching the threaded rod and test assembly to the
anchor. The jack was attached by utilizing the threaded rod and coupling. The
load was applied slowly until the test load was achieved or failure occurred. If the
test load was achieved, the load was maintained for duration of ten (10) minutes
and at this time displacement readings are taken and then the load is released.
The area surrounding the anchor is then inspected for signs of distress and/or
cracking. The above test procedure and test set up were performed as
referenced in ASTM E488-96.

CONCLUSION

A total of twelve (12) type "D" 5/8" diameter undercut grouted stainless steel
anchors were tested. Six (6) tests were performed at the W 168th St. station and
six (6) tests al the W 181st St. station. All twelve (12) type “D" 5/8" diameter
undercut grouted stainless steel anchors tested did maintain the test load of 5600
pounds provided with minimal displacement for the duration of ten (10) minutes
withoul any signs of distress and/or cracking during the testing procedure. The
results of these tests are on the following chart.
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December 20, 2013

MTA Arch Repairs W 168th St & W 181st St. Stations

New York City

Anchor Testing Program

Rev 6 October 2022

ANCHOR TESTING PROGRAM RESULTS

ANCHOR | DATE ANCHOR | TEST Egi'é o ANCHOR
NO. TESTED LOCATION TYPE (LBS) | (INGHES) CONDITION
D-1 | 120513 W“S‘!;Es: St | Tension | 5600 | 0.040 | NO %Egﬁa;?“?
D2 | 12-05-13 W‘ﬁ;g: o Tension | 5600 | 0045 No Suigp:agiﬂnv
D3 | 12-06-13 Wﬂgt;ﬁg;rs‘" Tension | 5600 | 0040 | NO ﬁggj‘a‘srw
D-4 | 12-08-13 W“'*gt;ﬁg: =t Tension "5?.3[;. 0030 No ﬁg,’:;;f_f‘""
D5 | 120813 W“;‘IQSE: St | Tension| 5600 | 0025 | N° ﬁg;:;;ﬁ"?

| D6 | 12.09-13 Weﬁsttlgnﬁ:"é" Tension | 5600 | 0.056 | NO %E::fg;?”?
D1 | 1:11-11-1:‘3'1I Wegt;ﬁj_gf' Tension | 5600 | 0.020 | MO %‘g”mz;;'“‘”?
D2 | 124113 | VORI St | Tension| 5600 | 0.015 | N° %g“msagl‘ﬂ‘“?
D3 | 12-11-13 WEES‘;:: ot Tension | 5600 | 0.017 No ﬁg”mﬂa;fj"?

| D4 | 121113 Wegt;tﬁ};: 5‘_‘ | Tension | 5600 | 0.018 No Eéfg;‘nsa;;"""?ﬂ
D5 121143 | W""fdtt;rlﬂi;: St | Tension | 5600 0.022 __'_"'“ %‘g;‘:a;fem?
D6 | 121113 Wﬂsslt;g;: St_ Tension | 5600 | 0.014 No SDE:‘"S&;L'“*'?“:""

112




© Cintec 2022 Rev 6 October 2022

CALIBRATION CHART

EQUIPMENT CALIBRATED:
DATED: June 17,2013
EQUIPMENT CALIBRATED
WIKA 10,000 psi Gauge

Serial No.23040

ENERPAC 20Ton Center Hale Jack
Serial No. 001

EQUIPMENT USED:
Test Mark CM-600-iD) Compression Machine
Serial No. 120819 Calibrated: January 17, 2013

RESULTS

Gauge Reading (psi) Load (lbs)
100 600
250 1200
0o 1400
400 1900
500 2300
600 2500
650 2800
700 3000
BDo 3500
200 4300
1000 4650
1100 4300
1300 5600
1400 6400
1500 9000
2000 9500
2200 10,000
2500 11,500
2600 11,000
3000 14,100
3500 16,400
4100 19.200
4500 21,500
5000 23,500
5200 24,000
6000 28,500
6500 30,000
7000 32,500
000 37,500
2000 42,500
10,000 47,000

Future Tech Cansullanis of New York, Inc.
52 East 2™ Slreel, Minsola, MY 115801 Tel: (516) 355-D168 Fax: (516) 355-0127
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TYPICAL TEST SET UP
W1e68th St, D-3

Fulure Tech Consultanis of New York, Inc.
52 Easl 2™ Streel, Minzola, NY 11501 Tel: (516) 355-0168 Fax. (516) 3550127



© Cintec 2022 Rev 6 October 2022

TSETU
W1B1st St. ST D-2

Future Tech Consultants of New York, Inc.
57 East 2™ Shreel, Mineola, NY 11501 Tek [518) 355-0168 Fax (516) 355-0127
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Chicage Dial lndicabor Co,
D 1372 Rdaeloer Foad
C L
iSO Registerad Fim
Factory Certificate of Calibration
Madal Mo 28204C) arma of Irspeciion Standand | COH Standand 0017207
Unft e
o Ma. 1EETE e s
b S i a=E8 Wieasuring Rongae 2 inch
Felarence Poird 0lnch
NiST No. 821726876503 S R
Inspacton ttem Mams " [Resur Permissibée Valus  |Judgment
First 2-1/ Rovolutions +0.0005952 Inch 0,001 Inch GO
First 10 Revolutions 00005862 Inch | #0.002 inch 60
Firsl 20 Revolutions +0.0005082 Inch 40,004 Inch GO
Hystamsia e, (A NA
Repeatabity -0.000089 Inch 20,0002 Inch Go
Inzpecton itam Name Judgrmant s
Inspection of Funcion snd Appearanca GO
Incfication Ermor
0.004
% e I
0,004
¢ 2
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0.0002 .
P
4 £ i
,g o ]
(1]
4.,0002 -

0.5

Mibwauring Positien [inch]
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Phone: B47-827-7186
Faue BAT-R27-0478
Website: v, diafindicator.com
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December 19, 2013

Admiral Construction LLC
92 Magnolia Avenue
Westbury, NY 115690

ATTN: Jose Caruncho FTC# ADMR113
RE: MTA Arch Repairs W 168th St & W181st St. Stations

New York City

Anchor Testing Program
Dear Mr. Caruncho,
As requested by Weidlinger Associates, Structural Engineers anchor tension
testing was performed at the above referenced project. The purpose of the
testing was to verify the structural integrity of Group Type "A”" 5/8 "diameter
undercut grouted stainless steel anchors embedded twelve (12") into the existing

subway tunnel brick arch substrate.

The following report includes the procedures, results, calibration chart, and
pictures of the testing.

If you should have any questions concerning this report, please caontact our
office.

A W,

Otto\Garcia_/ Stephen S. Marchese, P.E., FACI
Forensic Investigations Manager President
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December 19, 2013
MTA Arch Repairs W168th St & W 181st St. Stations
Anchor Testing Program

ANCHOR TESTING PROGRAM

INTR

On December §, 11, 12, 2013, the above referenced project was visited to
perform tension testing on Group Type "A" 5/8" diameter undercut grouted
stainless steel anchors. The Group Type "A" 5/8" diameter undercut grouted
stainless steel anchors were embedded twelve-inches (12") into the existing
subway tunnel brick arch substrate. The above anchor testing was performed as
indicated in Specification Seclion 3BB, Part 3/3.1 — Pre-Installed Anchor Testing
Program.

The purpose of the lesting is to perform group pull tests to determine the
structural integrity of the grouted anchors intention for compliance to design
criteria. A test load of 19.200 pounds for Group Type "A" anchars and maximum
displacement reading of 0.125 was utilized as directed by Weidlinger Associates,
for testing of anchors.

Witnesses for the testing were Rehan Gulzar of Cinalta Construction, Michael
Ferrell of Cintec North America, and Shahzad Hassan of Weidlinger Associates.

PROCEDURE

To perform the tests, a calibrated center hole hydraulic jack and gauge were
utilized. To attach the hydraulic jack to the group anchors, a threaded rod,
coupling, shackle and steel test plate were utilized, supported by a steel test
fixture. To measure displacement of an anchor an extensometer (dial gauge)
measuring to 0.001" was utilized.

The test began by first attaching the threaded rod and test assembly to the group
anchors. The jack was attached by utilizing the threaded rod, coupling, shackle
and steel test plate, The load was applied slowly until the test load was achieved
or failure occurred. If the lest load was achieved, the load was maintained for a
duration of ten (10) minutes and at this time displacement readings are taken and
then the load is released. The area surrounding the group anchors is then
inspected for signs of distress and/or cracking. The above test procedure and
iest set up were performed as referenced in ASTM E488-96.
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December 19, 2013

MTA Arch Repairs W168th St & \W181st St. Stations
New York City

Anchor Testing Program

CONCLUSION

A total of three (3) group, four (4) anchors each, type “A" 5/8 “diameter undercut
grouted stainless steel anchors were tested. Two (2) group tests were performed
at the W 168th St. Station and one group test at the W 181st St. station. The
group test at W 181st St. Station maintained the required test load of 19,200
pounds without any signs of distress and/or cracking during the testing
procedure. Anchor A-2 of the group test at W 168th St. station did not maintain
the test load during the testing procedures, Two (2) additional anchors were
installed adjacent anchors A-1 and A-3 to perform a re-test of the group anchors.
The re-test of the group anchors did maintain the required test load of 19,200
pounds provided with minimal displacement for the duration of ten (10) minutes
without any signs of distress and/or cracking during the testing procedure. The
results of these tests are on the following chart.

ANCHOR TESTING PROGRAM RESULTS

ANCHOR | DATE ANCHOR TEST Egi; DIAL GAUGE | ANCHOR
NO. TESTED | LOCATION TYPE | ug) | (INCHES) CONDITION
A-1A2, West 168" St. | D.G.1=0.340 .
A-3A4 12-05-13 Slatiog Tension | 16,000 D.G.2=-0.120 A-2 Failed
A-1,A-2r West 181* St. : D.G.1=0.018 | No Signs of
AaA4r | 1211138 Statiag Tension | 18,200 | iy '>-0 010 Any Damage
A-1,A-2, West 168" St. | D.G.1=0.018 | No Signs of
A3A4 | 121213 | “oation [ Tension| 19200 | b oo 5019 | Any Damage

REMARKS: Tesl Plate at W168th St. Station = 12"x18"
Test Plate al W181st St. Station — 11™x11"
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CALIBRATION CHART

EQUIPMENT CALIBRATED:
DATED: June 17, 2013
EQUIPMENT CALIBRATED
WIKA 10,000 psi Gauge

Serial No.23040

ENERPAC 20Ton Center Hole Jack
Serinl No. 001

EQUIPMENT USED:
Test Mark CM-600-iD Compression Machine
Serial No. 120819 Calibrated: January 17, 2013

RESULTS

Gauge Reading (psi) Load (lbs)
100 600
250 1200
300 1400
400 1900
500 2300
600 2500
G50 2800
To0 3000
800 3s00
200 4300
1000 4650
1100 4800
1300 5600
1400 6400
1800 9000
2000 9500
2200 10,000
2500 11,500
2600 12,000
3000 14,100
3500 16,400
4100 19,200
4500 21,500
5000 23,500
5200 24,000
6000 28,500
6500 30,000
7000 32,500
000 37,500
2D00 42,500
10,000 47,000

Fulure Tech Constllants of New Yok, ing
52 East 2™ Slreel, Mineola, NY 11501 Tel: (516) 155-0168 Fax. (518) 365-0127
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INSPECTION GUIDELINES

During Installation — All anchors MUST be installed by Cintec certified persons following strict guidelines
as provided in the “Cintec Training Manual”. Four indicators of proper installation are:

1) End of anchor sock nearest installer must be bulbous, this assures that sock has been
inflated to capacity (sufficient grout volume) to allow optimum adhesive and mechanical
attachment.

2) Grout milk must be present, this assures that sock has been inflated to capacity (sufficient
grout volume) to allow optimum adhesive and mechanical attachment.

3) Bulb must be firm to touch, this assures that sock has been inflated to capacity (sufficient
grout volume) to allow optimum adhesive and mechanical attachment.

4) Sock must be grey in colour, this assures that grout has travelled through the sock
(saturated) and that sock has been inflated to capacity (sufficient grout volume) to allow
optimum adhesive and mechanical attachment.

Following installation — all anchors must have been installed to Cintec standard, by Cintec certified
persons, as outlined in “Cintec Training Manual”. Visual inspection can determine that above four
indicators are present.

TESTING

By design, Cintec anchors do not fail. Components used far exceed load requirements as specified by
Project Engineer of Record. With Cintec anchors / reinforcement any failure will be as a result of the
substrate inability to withstand applied loads (anchoring failure).

Anchor The anchor is mechanically isolated from surrounding substrate and loads applied to end of
anchor. Isolation prevents reaction of wall / substrate to loads applied and reflects reaction of anchor
body to load via adhesive/mechanical attachment to grout.

Wall (substrate) If failure happens, it is typically the substrate that fails and this is Anchoring Failure —
not anchor failure. When the load is applied in a non-isolated manner the wall / substrate is allowed to
react. The wall/substrate will provide visual (such as cracks or movement) and sometimes audible (such
as a cracking sound). Use of deflection meter and load dial will give evidence of such actions as shown in
“Test Reports”

Testing is usually carried out by local Independent licensed Engineers in order that Cintec can not
influence the test report. Testing is normally carried out to the relevant ASTM standard Specimen
test reports of a selection of New York projects follow.
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CINTEC Americaprovidesanchoringsystems for NYC MTA
subway station retrofit project

CINTEC America,aworldleaderinthefield of structural

masonry retrofit strengthening, repair, and preservation,
has announced that after extensive sitetesting and evaluation
itwill supply anew anchoring system forthe

overhead glass

fiber reinforced g
concrete (GFRC) o | C};
panels for the NYC g R
MTA

subway station
retrofitproject for =7 .. = g T
station platforms - . '

at 168th station _ e B
and 181st ﬁ Ih‘ L
station. The NYC MTA sub ay station retroﬁt project is aimed at
providing overhead support for the GRFC panels used for the
underground suspended dome ceiling. Live onsite testing validated
the strength and effectiveness of the anchors, which now support
the over 2,000 pound ceiling panels firmly in place. For more
information, call 1-410-761- 0765 or visit www.cintec.com .
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Cintec Anchor Testing for the New York City Transit Authority Contract A36193 168 & 181
Station —Broadway/7™ Ave. Line Repair of Brick Arch

Overview

NYC Transit managers had learned in 1999 that a portion of the ceiling at 1815t Street was at risk
of collapse. However, it did not begin a comprehensive assessment of the ceiling’s condition
until June 2009. On August 16, 2009, at 10:18 p.m., a large section of the arched brick ceiling at
the 181st Street Station on the IRT Line fell onto the platforms and tracks. Fortunately, no one
was injured by the falling bricks and subway service to the station was immediately suspended.

In May 2010 Robert Silman & Associates contacted Cintec requesting that we assist them in a
designing a wall strengthening anchor system that could be used to hold the face brick to the
backup brick. The general scope was to design anchors with an 18" embed into the ceiling
masonry that would consolidate and strengthen the wall with a removable head to allow for
current and future anchor testing to validate the anchor performance. The final copyrighted
design is shown below:
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The NYC Transit changed directions and in 201 land Cintec was approached by Weidlinger
Associates, Inc/Thornton Tomasetti NYC to assist in a new anchor design for a suspended
ceiling application using GFRC Panels. The final anchor design for the panels included lateral,
vertical and horizontal attachments. Final drawings with anchor locations for subway stop 168"

and 181% street:

126



© Cintec 2022 C'Fﬁ TE’(

MORTH AMERICA




© Cintec 2022

CINTEC

NORTH AMERICA

One of the challenges set worth was to design a positive lock system at the back end of the
anchor drilled hole. To accomplish this Cintec developed and applied to patent an undercut
cutting head that developed a square cut not a taper cut within the drilled hole. This approach
to augment hole drilling gives the anchor the ability to handle higher loads in tension.

To validate the design, Cintec hired Elizabeth Acly. PE at Cirrus Structural Engineering,
Hartford, CT to validate the all anchor types based on the following:

Embed depth

Tension load transfer from the anchor shaft to the substrate,
Bond pull-out analysis

Transfer of load from end plate to grout

Transfer of load from grout bulb to substrate

Contribution of Undercut

Cone break-out analysis

Steel yielding analysis

Transfer of shear load to substrate via bearing

Copyrighted anchor drawings based on calculations:
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To validate the required proof load tension and shear values, NYC Transit under contract
A36193 hired Future Testing Corporation to conduct on site field testing at [ to the equivalent of
ASTM E488-9696 ] at both subway stations. All specifications for testing were designed by
Weidlinger Associates, Inc. A total of 22 anchors at 168" and 22 anchors at 181° subway stops.
Photo below is the A anch9r being tension tested.
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Type A Anchors test results

e 5/8” threaded rod, 12 embed, installed in 1.5” hole and 1.5” sock
e Proof load 4800 tension max displacement .125 inches

e Grouping of 4 = 19,200 combined tension load

e Subway station 181 Anchor Al, A2, A3, A4

e Tested to 19,200

e Result 19,200 Passed in Tension max movement .018

Dial Gauge actual reading after 10 minutes at rest. .018, max movement per scope was .220.
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Type A Overhead Anchor

Type A Anchors

Overhead application

5/8” threaded rod, 12” embed, installed in 1.5” hole and 1.5” sock
Proof load 5,600 tension max displacement .125 inches

Subway station 181 Anchor D1

Tested to 5,600

Result 5,600 Passed in Tension max movement .019
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Dial Gauge actual reading after 10 minutes at rest. .019
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Type B Anchors side wall brick retention:

Type B Anchors

1 V4” threaded rod, 22 embed, installed in 2.5 hole and 2.5” sock
Proof load 6,400 shear max displacement .125 inches

Subway station 181 Anchor B2

Tested to 6,400

Result 6,400 Passed in Shear max movement .018
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Dial Gauge actual reading after 10 minutes at rest. .049

To attach the finished GFRP panels they were delivered by a work train during the evening. The
working platform that was erected over the track had an access panel in the floor which allowed
the finished panel to be hoisted up to the work area. The picture below is an example of the
stored finished panel prior to being attached to the wall.
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Type C Anchors
e 3/8” circular hollow section, 12”” embed, installed in 1.0 hole and 1.0” sock
e Proofload 1200 tension max displacement .125 inches
e Subway station 181 Anchor C3
e Tested to 1,200

Result 1,200 Passed in Tension max movement .009

Dial Gauge actual reading after 10 minutes at rest. .009
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The panel were lifted to the ceiling on a custom designed lifting rig which allowed the finished
panel to be aligned with the guide panel installed in the ceiling and side wall. This pictures show
the ceiling guide panels.
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The yellow and gray lift in foreground is used to lift the panels in

The panels are attached to the center guide panel and to a safety anchor which can be seen in the
far right of the picture with a cable strap. The opening in the picture is for original terra cotta
medallion reinstallation location.
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Type C Anchor Test Rig
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The finished panels over 168™,
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Pull Out Tests for Cintec Anchors carried out on the

EMPIRE STATE BUILDING, NEW YORK

The Cintec Anchors were installed on December 8™, 1994
at the 6" floor elevation by David Aston from CLS Cintec
America in the presence of Mr. R. Wagner LZA
Technology and Mr. A. Destefano of Empire National. A"
OD RAC anchors were used being of different lengths.

Type 1 overall length 3 34" socked 2 %" for testing in
4” thick limestone panels,

Type 2 overall length 7 %" socked 6 %" for testing in
8" thick limestone panels,

Type 3 overall length 11 %" socked from the rear
for testing the brick back up wall.

Testing was carried out 8 days after installation by
David Aston, in the presence of Mr. R. Wagner using a
Mark 1V Hilti Test Meter Serial No. 01632,

The loads achieved are set out on the test date result
sheet overleaf. It should be noted at the achieved loads
there were no failures or any visible damage to the
areas surrounding the test anchors.

Telephone Americas : Canada +1 613 225 3381 + USA 1410 761 0765
Europe +44 (0) 1633 246614 + Australasia +61 (0) 2 4929 4841

E mail solutionsiicintec.com ¢ hitp://www.cintec.com NORTH AMERICA
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CINTEC ANCHOR TESTING

Union County Court House
Elizabeth New Jersey USA

TYPE:
SHEAR LOAD TESTS FOR MASONRY AND
TERRA-COTTA
BY:

TESTWELL LABORATORIES
AND
SIMPSON GUMBERTZ AND HEGER
(JuLy 1999)
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o T Corporate Headgua
47 Hudson S
SR i Ossimng NY 1
:STWELL Tel (£14) 762-¢
ORATORIES INC Fax (912) 762-¢

Environmental Fax, 1914} b41-.

ENGINEER’S REPORT
Client: CINTEC AMERICA INC, Lab #: MIA-001
Project: Union Country Courthouse Report#: MC-01
2 Broad St. Elizabeth, NJ Date Of Testing: 7/21/99

Engineer: K. R. Thumma, P.E.
Technicians: G. Ramkaran, A. Uzhca,
C. Suarez, C. Clark
Page 1 0of 12

Re:  Load Tests on Wall Anchors.

INTRODUCTION

This report presents results of load tests wall anchors performed by Testwell Laboratories,
Inc. on 7/21/99 at the above referred project site. Eight anchors, six of type HSS 15mm X
15mm and two of type RACCHS 10mm, 3/8” dia., were tested. These anchors were installed
by the client in a brick masonry wall prior to arrival of personnel of Testwell Laboratories,
Inc., at the job site Mr Robert Lloyd-Rees of CLS CINTEC AMERICA INC. and Mr, Mark
Berman (part of the tests) of Michael Zemsky Architects witnessed the tests. The locations
of anchors tested are shown in Figure 1.

TEST PROCEDURE
Two types of tests were performed, (1) Sheer Load Test and (2) Pull out load tests.

Sheer load tests were performed by hanging 50 1b. weights as shown in Figure 2 and Photos 1
and 2. Each weight of 50 Ibs. was added slowly one by one to the trolley hung from the
anchor with a steel strand. Shear tests were performed on anchors A, B and C.

Pull out load tests on anchors D, E and F were performed by using a hydraulic jack setup
shown in Figure 3 and Photos 3 and 4. This setup includes a hydraulic pump, a hydraulic
jack, a pressure gauge, a valve, hoses and a threaded rod. The jack is supported on steel
frame resting on the brick wall and around the anchor. The anchor is connected to the jack
with a box coupling and threaded bar, When the pump is operated, the pressure of hydraulic
fluid increases and load is applied on the piston of the jack. The pressure of the hydraulic
fluid is measured by the pressure gauge. The gauge pressure indication in psi is calibrated to
the load applied on jack and consequently on the anchor.

Pullout tests on the anchors G and H were performed by using a HILTI Mark V tester shown
in Photo 5. This equipment was furnished by the client.

Division in Albapy New York
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STWELL LABORATORIES, INC.

CINTEC AMERICA, INC.
LABE MIA-00], Report # MC-01,
Page 2 of 12

TEST RESULTS

Table 1 shows all the results of load tests performed on the anchors indicating type of anchor,
test apparatus used and the load applied along with observations on the behavior of anchors
as the load is applied to different levels. The locations of the anchors on the brick wall are
shown in Figure 1.

TESTWELL LABORATORIES, INC.

Kaspal R. Thumma, Eng. Sc. D, P.E.
Vice President
KRT/SK
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Page 3 of 12

Rev 6 October 2022

— T - £ T

‘_ L Resul of Locst ormed onC cors .

e s T e

| Load |
Test No. Type of Test Jsthig Mem?d o Applied | Observations
Tested Testing
(1bs)
. . Loading tackle
Shear Load at 2" away Hanging : .
1 Fom il & Weights 900 sllplpcd bending
gver arm
1000 Started deflection
of lever arm
2 Shear Load at 2” away B
from wall Hanging 1150 Deflection
weights | increased. Test
| stopped
o ' . No signs of failure
3 Shear Load at 2" away A&B Har;gmg 2050 or bending. Tes!
from wall together weights
stopped
Shear Load at 2" away Hanging 1700 Started bending
4 A :
from wall weights Test stopped.
1500 Started bending.
5 Shear Load at 2" away B
from wall Hanging 2050 Bent by 1" at load
weights line, Test stopped.
1900 Anchor started
slipping out of wall
6 Pull out Test E Hydraulic 2500 Anchor slipped out |
| Jack of wall chipping
' brick around it,
| Maximum load.

I e ey
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CINTEC AMERICA, INC.

LAB# MIA-001, Repon # MC-01,

Page 4 of 12

Type of Test

Rev 6 October 2022

Anchor
Tested

Method of
Testing

Load
Applied
(Ibs)

Observations

Pull out Test

Hydraulic
Jack

2200

2800

Anchor started
slipping out of wall

Anchor slipped out of
wall. Maximum
load.

Pull out Tests

Hydraulic
Jack

Anchor Started
slipping out of wall

Anchor slipped out of
wall. Maximum
load.

Pull out Tests

Anchor started
slipping out of wall

Anchor slipped out of
wall. Maximum
load.

Pull out Tests
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Anchor started
slipping out of wall,
Maximum load

Anchor slipped out of
wall, Maximum
load,
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WELL LABORATORIES, INC.

CINTEC AMERICA, INC.
LAB# MIA-001, Report # MC-01,

Page 5 of 12
|
Steel Column —
Brick Wall
A B
Steel Beam \ o
Brick Wall
Brick Wall No Wall
b Open Space
O
G H E F
O @) 0 (@)

Anchor Types: A, B, C, D, E, F - HSS 15mmX15mm, 6" embedment
G, H- RAC CHS 10mm, 3/8" Dia, 7" embedment

Figure 1: Locations of Test Anchors
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Page 6 of 12
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A'r\ckc;h,

Walh —

<— Wire Rope Puller

< \/ Wire Rope Slings

Trolley

™ 50 Ibs Weights

Figure 2: Setup For Shear Load Tests
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HYDRAULIC EQUIPMENT SETUP

Threaded bar

Rev 6 October 2022

Hydraulic
Jack (6L)

~
=
E%EB

S

Nut

Washer

150

Pressure
Gage

Valve

Pump (SP 158)

Figure 3
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WELL LABORATORIES, INC.
CINTEC AMERICA. INC

LAB# MIA-001, Report # MC-01,
Page 8 0f 12
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Setup for Shear Load Testing a Single Anchor
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LAB# MIA-001, Report # MC-01,

Page 9 of 12

CINTEC AMERICA, INC.

PHOTO 2

Setup for Shear Load Testing of Two Anchors Together
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by @
SGH

Simpsen Gumpertz & Heger Inc.

Consulting Engineers

Aringlon MA ¢ San francisco A

Mr. Robert Lloyd-Rees
Cintec

38 Auriga Drive, Suite 200
Nepean, Ontario K2ZEBAS
CANADA

Comm. 88331 - Testing of Anchors in Terra Cotta, Union County Courthouse, NJ
Dear Mr. Lloyd-Rees:

This letter report summarizes the results of our tests of the Cintec anchors in two terra-cotta blocks
you submitted for the Union County Courthouse

1. Pull-out Tests

We tested four anchors in pull-out. We loaded the anchors with a pull-out testing machine with
supports located outside of the expected failure cone of the anchor The following are the results
of the pull-out tests.

Test 1

Nearly simultaneous cone fallure and flexural failure of the block at a load of 4047 pounds.
Deflection was not measured.

Test 2

Flexural failure of the block at a load of 3035 pounds and a deflection of 0.0646 inches.

Test 3
Cone failure of the block at a load of 4384 pounds and a deflection of 0.0787 inches.
Test 4

Pull-out failure of the anchor in the grout bulb in the block at a load of 3878 pounds and a deflection
of 0.0882 inches.

I” Broadwiy Arhnglon MA Q2474-5310 o lelephune (&1 !.43-1?%'51\ B Fooale RGBS pluy (3] | 1w
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Mr. Robert Lloyd-Rees - Comm. 89331

2. Shear Test

We tested one set of anchors in shear. We set the two anchors in the bottom cell of the block into
grout filled core holes in a concrete substrate. The block was separated from the concrete
substrate by a 1 inch cavity. We loaded the top of the block with a hydraulic jack through a wide
flange beam to spread the jack load across the entire width of the block. We restrained the top of
the block against rotation with a 3/16 in. x 1 J2in. x 1 % in. angle spanning across the exterior face
of the block. We stopped the test at a load of 6144 pounds and defiection of 0.116 inches at the
bottom of the block because the top of the block had rotated approximately % in.

Sincerely-r yours, | - /'\

Michael L. Brainerd, Principal
MLBES-98.ras
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CINTEC ANCHOR TESTING
The Mission San Juan Capistrano
Sanctuary Walls

California

ENGINEER:

THE ROSELUND ENGINEERING COMPANY
ROSEMEAD, CALIFORNIA

TESTING ENGINEERS:

TWINING LABORATORIES OF SOUTHERN CALIFORNIA
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i Twining Laboratories of Soufew Colifovaia, ne.
__j Corporate Office: 3310 Arpont Wy, Long Beach, CA 50808 Mak: P.O, Bax 47, B001 + Prione; (362) 420-3358 « Fisc (302) 420-8404

TESTING Orange County: 6842 Edinger Ave., Gulbs 113, PM.A. 313, Huntingion Beach, CA §3842 + Phana: (714) 980-0830 = Fac (T14) 980-0880
weww.twininglabs. Sea Dlego: §235 Chasapeske Drive. Sultn D, Sen Diego, CA §2121-1085 » Phone: (858) 9743750 « Fax: (B38) 874-3752

LOAD TES ORT ON CINTEC GROUTED ANCHORS

DATE: FEBRUARY 7, 2001
PROJECT NO: 20015037
TLSC NO:
CLIENT: MISSION SAN JUAN CAPISTRANO
ATTN: GERALD MILLER, ADMINISTRATOR
PO BOX 697
SAN JUAN GAPISTRANO, CA 92693
PROJECT: STABILZATION OF THE STONE WALLS
OF THE GREAT STONE CHURCH
MISSION SAN JUAN CAPISTRANO, CA
DATE OF TEST: FEBRUARY 5, 2001
PERFORMED BY: EUGENE RAYMUNDO, STAFF ENGINEER

OSCAR SANCHEZ & KENT GRAY, TECHNICIANS

Transmitted herewith is the Load Test Program for Cintec Grouted Anchors of the Old Stone Church at
Mission San Juan Capistrano. This est program is in accordance to the Roselund Engineering Company
Test Program_of Cintec Grouted Anchors. This report contains Testing Requirements, Calibration Chart
(Aluminum Dual Ram), Load Deformation Curves, and Photographs.

SUBMITTED BY: TWINING LABORATORIES OF SOUTHERN CALIFORNIA , INC

Prepared by: Raviewed by:

Elmer D. Marapao, PE
Civil Englneer

T:\Gene2000\WORD\REPORT\20015037.doc
Creatzd on 03/06/01 15:39

ALL REPORTS REMAIN THE PROPERTY OF TWINING LABORATORIES OF SOUTHERN CALIFORNIA, INC. AUTHORIZATION FOR PUBLICATION OF QUR REPORTS, CONCLUSIONS, OR
EXTRACTS FROM OR REGARDING THEM IS RESERVED PENDING OUR WRITTEN APPROVALAS A MUTUAL FAOTEGTION TD CUENTS, THE PUBLIC AND’WRSEMES.
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TEST REPORT ON CINTEC GROUTED ANCHORS
OLD STONE CHURCH, MISSION SAN JUAN CAPISTRANO

Purposs of Test

Twining Laboratories conducted a pull test program of the Cintec Grouted Anchors in the walls of the Old
Stona Church, San Juan Capisirano fo observe, evaluate, end tension-test of the anchors In order to
establish the suitabliity of the anchors for bonding of the inner and outer wythes of the stone walls to
pravent intemal separation in the walls.

Location of Tests & Test Satup.

A total of thirteen (13) anchors were installed by Cintec by drilling with a 1 34" diameter dry-diamond core
drill and insarting a Stainless steal pins with a fabric grout sock, then a Presstec cementitious grout was
applied by Cintac. Grout was allowed to cure undisturbed for a minimum of 84 hours prior to testing.

Two test assembly were used during the test program: 1), Hilti Mark V Tester Kit or 2). Aluminum Dual
Piston Ram by Twining Laboratories with calibrated Pump and Gauge. A digital straln gaugs (0.0001%)
Mitutuyo displacement gauge was installed into the 5/16" threaded adapter to record displacement of the
stainless steel pins. Each test location was marked and sslected by Mr. Nel Roselund of Roselund
Engineering Company. A preload of 200 |bs. was applied prior to actual load testing at 200 Ibs.
increments. Visual observation was performed at each 200 Ibs. increments to observe any pin movement,
or mortar crumbling.

Teet Results and Photographs
(Individual Test Data, Load Deformation Curves, and Photographs are snclosed)

HModification

During the actual testing, weld failure at the coupler wera encountered on Test #2 (3000 Ibs.) and Test #
4 (1800 Ibs.), we recommended to remove the displacement gauge at a load of 3000 Ibs. or any sign of
weld failure to avold any damaga of the electronic displacement gauge. Further visual observation will be
performed as we continue applying the load to a maximum of 3400 Ibs.

T:\Gene2000\WORD\REPORT\20015037.doc
Created on 02/06/01 15:39
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the ROSELUND Client; Mission San Juan Capistrano Sheec | of 2
ENCINEERING COMPANY Project: Stabllization of the Stone Walls A/11/01 by Nele
626-573.2441 of the Great Stone Church Job 00-107
Inner and Outer Stone Wythe Bonding by Pinning

Sequence and Procedure - Test Progrom of Cintec Grouted All-Threod Anchors

A Oblective

The objective of this Test Program is to observe, evaluate and tension-test Cimtec Grouted Anchors in
th:wull:lufﬂuﬂldsmﬂmhhwdu-hmnhliﬁﬂumhuhﬂiwaffhkﬂmfwbmﬂrguf
the inner and outer wythes of The stone walls To prevent internal separation in the walls. Tnternal
separations may occur due to:

1. Internal shear stresses as the wall rocks on the base of a wythe, its edge acting as a fulcrum so
that the weight of the wall is supported by intermal vertical shear stresses,

2. Seismic horizontal acceleration of an inner or outer wythe normal to the plane of the wall,

The Anchors will be judged suitable provided

1. They can be demonstrated to be reliably installed,

2. Anchers with a 12 " embedment in stone, in mortar, or in a combination of stone and mortar have
tension Anchor capacity with a design strength of 1,900 pounds as determined in Section H., below.
3. No unanticipated disadvantoges are observed during the Test Program.

- Materials

1. &rout: Presstec Cementitious Injection Grout supplied by Cintec in 25kg bags.
2. Stainless steel pins: 3" diameter 316 stoinless steel with fobric grout-confinement sock, by Cintec.
3. Water: Clean, potable water from domestic supply.

F 1. Drill: 1}" diameter dry-diamond core-drill bit - no impact or vibratory force shall be used on bit,

2. 6routing Equipment: Comply with uired for the Instal

System, a Cintec document.

3. Test equipment:
Jack: center-pull hydraulic jock with hand-operated hydraulic pump, and digital-reading

-pressure gauge. The jack/pump/gauge apparatus shall have been calibrated within the preceding

180 days and shall be provided with a chart or other means ta allow on-site determination of test
loads during the test procedure (submit calibration record),
Bridge: triped bridge That applies the jock reactions to the wall at 3 spots, a minimum of 12* from
the center of the Anchor,
Strain gauge: dial or digital-reading strain gage capable of registering increments of 0.001 inch.
Adapter: coupling nut or other device to connect Anchars to the center-pull jock,

hor ions for Tension T

Tension-test Anchars. Layout locations of 12" depth Anchor installations at convenient locations about

24" to 30" above ground in a wall of the Old Stone Church. Six Anchors shall be installed in holes that
enter the wall through a mortar join; six shall be installed in holes that enter the wall in a stone. The
anchors were installed on March &, 2001,

. Testing

I, Install @ struin gauge to measure the deflection of the Anchor. The strain gage shall be positioned
to measure directly the displacement on the anchor along its centerline axis.

2. Install the center-pull jack and bridge to apply a direct tension load to the Anchor and that is
laf2
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RECEIVED MAY 1 4 2001
Twining Laboratories of Soutew Califowia, ne.

cummnmmw-y.mm.mmmnnmn.m1 * Phone: (582) 426-3385 + Faue (S82) 428-8424

Orangas County: 5842 Edingar Ave., Sulle 113, PAMEL 313, Huntington Beach, CA 52849 » Phone! (714) 860-0830 » Fau: (T14) 950-0860

www.twininglabs.com

San Dlego: 9235 Chesapeske Drive, Suite D, San Diege, CA 82121-1085 + Phone: (858) 974-3750 « Fax: (858) 874-3752

REPORT OF TEST

30 Street Arachitect

2821 Newport Beach
Newport Beach, CA 92660

Attn: Accounts Payable

TENSION TESTS FOR CINTEC WALL ANCHORS
“STABILIZATION OF THE STONE"

Job Name: Mission San Juan Capistrano

REPORT DATE: May 2, 2001

TWINING LABORATORIES OF SOUTHERN CALIFORNIA,

INC.

TEST REPORT NO. 01-9025

MIKE FATTAL

DIVISION MANAGER

SPECIAL PRODUCT TESTING DIVISION

A SIONS. OR
ALL REPORTS REMAIN THE PROPERTY OF TWINING LABORATORIES OF SOUTHERN CALIFORNLA, INC, AUTHORIZATION FOR PUBLICATION OF OUR AEPORTS, CONGLU
EXTRACTS FAOM OF REGARDING THEM |3 AESERVED PENDING DUR WRITTEM APPROVALAS A MUTUAL PROTECTION TOD CLIENTS, THE PUBLIC AND OURSELVES.
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fv f"%g} Twining Laboratories of Soueun California, Tne.

(0]
é. q' cmomsmnmm.mmmmmno.wu.mt-mmqmvsw{m4m4
TESTING Grangs County: 8842 Edinger Ave,, Buite 113, P.M.B. 313, Huntington Beach, CA 92649 + Phona: (714) 960-0830 - Fax: (714) 860-0360
www.twininglabs.com San Dlego: 3235 Chesapeake Drive, Suita D, San Disgo, CA 82121-1085 + Phona; (858) 874-3750 » Fax; (858) 974-3752
MAY 2, 2001 PROJECT 98-9025
Page 3 of 14

Test Rasults

Anchor # 3 (stone)

Load (1lbs) Deflection (in) Mode of Failure
0 0 No sign of failure
200 0 No sign of failure
400 0 No sign of failure
600 0 No sign of failure
800 0 No sign of failure
1,000 0 No sign of failure
1,200 0 No sign of failure-
1,400 0 No sign of failure
1,600 0 No sign of failure
1,800 0 No sign of failure
2,000 0 No sign of failure
2,200 0 No sign of failure
2,400 0 No sign of failure
2,600 0 No sign of failure
2,800 0 No sign of failure
3,000 0 No sign of failure
3,000 (30 seconds) 0.0036 No sign of failure

ALL REPOATS REMAIN THE PROPERTY OF TWINING LABORATORIES OF SOUTHEAN CALIFORNIA, INC. AUTHORLZATION FOR PUBLICATION OF QUR REFORTS, CONGLUSIONS, 0A
EXTRACTS FROM OR REGARDING THEM IS FESERVED PENDING DUR WRITTEN APPROVAL AS A MUTUAL PROTECTION TO CLENTS, THE PUBLIC AND OURSELVES,
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TWiniIlg' LabOI'atOI‘iES of Southewn C’a[lfomh, One.

.ll’ -"i Carporata Offica: 3310 Akport Way, Long Baach, CA 80308 Mat 2.0, Box 47, 00801 + Phone: (562) 4283388 « Fax: (562) 426 6424
TESTING Orange County: 5842 Edinger Ave_, Suite 113, P.M.B. 313, Huntington Baach, CA 52840 + Phane: (714) 860-0830 - Fax: (T14) 360-0860
www.twininglabs.com San Dlega; 3205 Chosapeake Drive, Sulle D, San Diega, CA 92121-1085 - Phone: (8368) 974-3750 + Fax: (858) 974-3782
MAY 2, 2001 PROJECT 98-9025
Paga € of 14
Tast Results
Anchor # 4 (stone)
Load (lbs) Deflection (in) Mode of Failure

0 0 No sign of failure

200 0 No sign of failure

400 0 No sign of failure

600 0 No sign of failure

800 0 No sign of failure

1,000 0 No sign of failure

1,200 0 No sign of failure

1,400 0 No sign of failure

1,600 0 No sign of failure

1,800 0.0035 No sign of failure

2,000 0.0035 No sign of failure

2,200 0.0070 No sign of failure

2,400 0.0070 No sign of failure

2,600 0.0070 No sign of failure

2,800 0.0106 No sign of failure

3,000 0.0106 No sign of failure

3,000 (30 seconds) 0.0141 No sign of failure
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o
f q‘.{} Twining Laboratories of Souhewn Colifownia, lne.

-_._—-lf mommomm.mummmmno.MmM1-mmmms-Futmmmu
TESTING Orange County: 5842 Edingar Ava., Sulta 113, P.ALB. 313, Huntingeon Bsach, CA 82849 » Phone: (714) §20-0830 - Fax: (T14) 960-0860
www twininglabs.com Sen Dlego: 8235 Chesapaake Driva, Sula D, San Diego, CA 921211085 « Phone: (858) 9743750 - Fax: (858) 974-3752
MY 2, 2000 PROJECT 98-9025
Page 7 of 14
Tast Results
Anchor # 5 (Mortar)
Load (1lbs) Deflection (in) Mode of Fallure

0 0 No sign of failure

200 0 No sign of failure

400 0 No sign of failure

600 0 No sign of failure

800 0 No sign of failure

1,000 0 No sign of failure

1,200 0 No sign of failure

1,400 0 No sign of failure

1,600 0 No sign of failure

1,800 0 No sign of fallure

2,000 0 No sign of failure

2,200 0 No sign of failure

2,400 0.0036 No sign of failure

2,600 0.0036 No sign of failure

2,800 0.00071 No sign of failure

3,000 0.0071 No sign of failure

3,000 (30 seconds) 0.0106 No sign of failure

ALL REPORTS REMAIN THE PROPEATY OF TWINING LABORATORIES OF SOUTHEAN CALIFORNIA, INC. ALTHDRIZATION FOR PUBLUICATION OF OUR REPORT S, CONCLUSIONS, OR
EXTRACTS FROM OR REQARADING THEM IS RESEAVED PENDING OUR WRITTEN APPROVAL AS A MUTUAL PROTECTION TO CLIENTS, THE PUBLIC AND OURSELVES,
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Twining Laboratories of Scuhen Calfowia, e

Corparate Gifica: 3310 Alpon Way, Long Beach, (A 50808 Mak: P.0. Bes 47, 00001 » Phone: (SE2) 496-3968 - Faw: [B63) 4268434

m Orangs County: 8847 Ednge Ave., Sue 113, FALE. 312 Huntingian Basch, CA 82648 - Phons: (T14) B80-0830 « Fax: (T14) S60-0880
www.iwininglabs.com San Dlego: 3215 Chasapeaks Crive, Suite 0, San Dlago, CA §2121-1085 - Phone: (858) 974-3750 « Fax: (858] 374-9752
MAY 2, 2001 PROJECT 98-9025

Fage 3 of 14

Test Rasults

Anchor # 7 (Mortar)

Load (lbs) Deflection (in) Mode of Failure

0 0 No sign of failure

200 0 No sign of failure
400 i} No sign of failure
600 0 No sign of failure
800 0 No sign of failure
1,000 0 No sign of failure
1,200 0 No sign of failure
1,400 0 No sign of failure
1,600 0 No sign of failure
1,800 0.0035 No sign of failure
2,000 0.0035 No sign of fallure
2,200 0.0035 No sign of failure
2,400 0.0035 No sign of failure
2,600 0.0070 No sign of failure
2,800 0.0070 No sign of failure
3,000 0.0070 No sign of failure
3,000 (30 seconds) 0.0105 No sign of failure

ALL AEPORTS AEMASN THE PROPERTY OF TWINING LABORATCRIES OF SOUTHEIN CALIEORNIA, IC. AUTHOFEZATION FIH PUILICATION OF 0L REFORTS, CONCLUISNONE, OR
EXTRACTS FADL OR REQAND®G THOM IS Ftswmn&'mn-mmrrm»muawmmﬁwmmmnmmmmmmmmu

178



© Cintec 2022

Rev 6 October 2022

Nels Roselund

E265732572

Twining Laboratories of Sousu Califounia, Ine.

Corporste Oifipe: X310 Alrpoet Wary, Long Beach, CA 50600 Mal P.O. Bex 4T, 00801 « Phona: ($42) 4963144 « Fac (M42) 420-8424
Orangs County: 8842 Ecinger Ave., Sults 113, PALA. 313, Hurtingion Besch, GA 02849 » Phone; (T14) 88040830 « Fus (T14) 960-0860
Smn Déego: 3275 Chaaspaske Drive, Sute D, San Disgs, CA §2121-1085 » Phona: (858) §T4.3750 « Fuxc (958) 9723782

MAY 2, 2001 PROJECT 98B-9025
Page 10 of 14
Tast Results
Anchor # B (stone)
Load (lbs) Deflection (in) Mode of Failure
0 0 No sign of failure
200 0 No sign of failure
400 0 No sign of failure
600 0 No sign of failure
800 0 Mo sign of failure
1,000 o No sign of failure
1,200 0 No sign of failure
1,400 0 No sign of failure
1,800 0 No sign of failure
1,800 0.0035 No sign of failurc
2,000 0.0035 No sign of failure
2,200 0.0035 Ne sign of failure
2,400 0.0035 No sign of failure
2,600 0.0070 No sign of failure
2,800 0.0070 No sign of failure
3,000 0.0070 No sign of failure
3,000 (30 seconds) 0.0105 No sign of failure

ALL REPORTS REMAM THE PROPEATY OF TWANDSG LABDRATUNUE

5 OF SOUTHENN CALFORAGA, INC. AL THORIZATION FUR PUULICATION OF OUR REPOATS, CONCLLSIOND, 0N
EXTRACTS FROM OR REQARDING THEM IS RESEAVED PENDING OUR WRITTEN APPROVAL AS A MUTUAL PROTEGTION TO CLUENTS, THE PUDLIC AND OURSELYES.
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Twining Laboratories of Southen California. Ine.

MAY 2, 2001 PROJECT 98-9025
Fage 11 of 14
Taat Rasults
Anchor # 9 (Mortar)
Load (lbs) Deflection (in) Mode of Failure
1] 0 No sign of failure
200 0.0071 No sign of failure
400 0.0106 No sign of failure
600 0.0106 No sign of failure
800 0,0106 No sign of failure
1,000 0.01086 No sign of failure
1,200 0.0142 No sign of failure
1,400 0.0142 No sign of failure
1,600 0.0142 No sign of failure
1,800 0.0177 No sign of failurs
2,000 0.0177 No sign of failure
2,200 0.0213 No sign of failure
2,400 0.0213 No sign of failure
2,600 0.0248 No sign of failure
2,800 0,0248 No sign of failure
3,000 0.0248 No sign of failure
(3,000 (30 seconds) 0.0248 No sign of failure

Comporsts OMEs: 1310 Alpan Wy, Long Basch, £4. 50808 Mall 0, Box 47, 80801 « Phone (S02) 426-3355 - Fuot [567) 428-8424
Orange Caunty: S042 Edingar Ave., Subia 113, PALE. 313, Huntinglon Baash, CA 02840 - Phons: (714] B50-0830 » Fax: (T14) 9500880
San Dlego: 8735 Chesapeaios Drive, Sutte D, San Diego, A 92121-1083 » Phono: (855) §74-3750 - Fax: (R58) S74-3752

ALL REPORTS REMAIN THE PROPEATY OF TWINING LABOAATORES OF SOUTHERN CALIFORMNIA, K, AUTHOMZATION FOR PUBLICATION OF OUR REPORTS, COMNCLUSIONG, DA
EXTRACTS FROM OR PEQAASING THEM (£ AESEAVED PEMDING OuR WILTTEN APPROVAL AS A MUTUAL FROTESTION TO CLIENTS, THE PLOLIG AND OURSELYES.
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.fﬁTi;-..__ Twining Laboratories of Seuen Califowia, O

> 2N
'E.qll _IIi s Garparais Oifice: 3310 Alport Wy, Long Beach, CA B0004 Malk P.0. Box 47, 00801 « Phons: 502) 420-3355 « Fauc (S42) 426 8424
,H““‘"“ Ocange County: 5342 Exinger Ava., Sule 113, FALB. 312, Hurngen Beach, CA 42648 - Phone: (714) BA0-0BI0 + Fax: [714) 980-0880

—_——

www.twininglabs.com San Disgo: 3235 Chasapsaios Orve, Suite O, San Dlega, CA B2121-1085 + Prona: (858) 5743750 « Fax: [B56) 74-2752
MAY 2, 2001 PROJECT 98-9025
Fags 12 of L4

Test Results

Anchor # 10 (stona)

Load (1lbs) Deflection (in) Mode of Failure
0 0 No sign of failure
200 0 No sign of failure
400 0 No sign of failure
600 o No sign of failure
800 0 No sign of failure
1,000 0.0071 No sign of failure
1,200 0.0071 No sign of faillure
1,400 0.0071 No sign of failure
1,600 0.0071 No sign of failure
1,800 0.0071 No sign of failure
2,000 0.0071 No sign of failure
2,200 0,0071 No sign of fajilure
2,400 0.0071 No sign of failure
2,600 0,0071 No sign of failure
2,800 0.0071 No sign of failure
3,000 0.0071 No sign of failure
3,000 (30 seconds) 0.0106 No sign of failure

ALL FEFOHTE REMAIN THE PAOPERTY OF TWiNSNG LABGRATORIES OF SOUTHERN CALIFDFRL, SN, AUTHORLZATON FOR PLELICATICN OF DU REFORTY, OOWCLUSIONS. 08
EXTRACTS FACM OR NECAABING THEM 15 RESCAVED PEMDING CUR WRITTEN APPRONAL AS A MUTUAL PROTECTION TO CUENTS, THE PUBLIC AND CURSELVES.
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ﬁ ) Twining Laboratories of Souiew Califouia, Gae.

! Corporsts Difice: 3310 Alpont Wy, Long esch, CA D0B0S Mak: PO, Box 47, B0BD1 - Phone (S6) 438-3385 « Fax (382) 428-8424
TESTHNG - Orangs County: Sl Edinger Aws., Sl 113, FALE, 312, Huringeon Basor, 0 R4S « Phone (T14) S80-0830 + Fac (714) 00-0880

www.twininglabs.com San Diego: §238 Chssapeake rive, Suts O, Ban Disgo, GA S2121-1085 « Phons: (B58) 974-3750 « Fiec (858) 9743782
MAY 2, 2001 PROJECT 98-8025
Page 11 af 14
Taeat Results
Anchor # 11 (stone)
Load (lbs) Deflection (in) Mode of Failure
o 0 No sign of failure
200 o No sign of failure
400 0 No sign of failure
600 0 No sign of failure
Boo 0 No sign of failure
1,000 0 No sign of failure
1,200 0 No sigu of failure
1,400 0 No sign of failure
1,600 0 No sign of failure
1,800 0 No sign of failure
2,000 4] No slgn of failure
2,200 0 No sign of fallure
2,400 0 No sign of failure
2, 600 0 No sign of failure
2,800 0 No sign of failure
3,000 0 No sign of failure
3,000 (30 seconds) 0.0035 Mo sign of failure

ALL REFOHTA AEMAIN THE PROPENTY OF TWirakG LABORATORIES OF SOUTH
EXTRACTS FROU DR REGARDING THEM 15 RESERVED PENDING OUR

ERN CALIFORKA, ING. AUTHORIZATION FUR PUBLICATIOHN OF QUM REFOAI S, COMCLUSIONS, O
WRITTEM APFROVAL AS A MUTUAL PROTEGTION TO CLIENTS, THE PUEILIC AND DUASELVES.
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CINTEC ANCHOR TESTING

New York Schools Construction Authority

TESTING AT:
PS230K
1 ALBERMARLE ROAD, BROOKLYN

AND
PS238K

1633 EAST 8™, BROOKLYN, NEW YORK

TESTING ENGINEERS:
VERSATILE CONSULTING AND TESTING SERVICES (JULY 2001)
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VERSATILE CONSULTING & TESTING SERVICES, INC.

240-02 BRth Avenue

Douvglaston, Maw Yark | 1382 1228
ol - (718) 428-5025
pr Fax: (718) 428.1036
rl;nn; Contracts: P38 230K and PS5 238 K wiw.ver satlig¢onsuiting,com
'Y " §
Dats:; July 9, 2001

Client: Cintsc North Amaerica

i

PROFEBSIONAL ENGINEER BERVICE
Procedure: Anchors Inatallation
Location: Parapet Wall

|, Roman Sorokko, P.E., being duly eswom say. | am & Professional Engineer,
(Lic. # 072800) assignad by Hill International, Inc. 1o conduct the controlled
inspection for the eubject contract. | have read all provisions of the Bullding
Code of the City of New York, and | am thoroughly famillar with the plans,
specifications and standards referrad to herain,

As an Engineer of Racord, and as directed by Hill Intemational, Inc. and NYC
DDC | will personally parform the controlled inspection of the Cintec anchors
installation for this project.

| was also directed to generate an engineering calculation In order to confirm tha
adequacy of the anchors to the design purpose ~ to secure the tema cotta biocks
attached to the exterior surface of the parapet wall (aa per as per Item 04525 -
Termra Cotta Restoration and Repalr, Paragraph 2.2 Anchors). -

| cortify that | have carefully analyzed the proposed anchora' parameters
uaing a conservative engineering approach (see sttachmant No, 1) to the
best of my knowledge, and | have found that their application will be
edequate to the design purpose, and H will be Incompllance with the
Bpecifications of the subject contract.

| executed the full scale pull out tests (see Attachment No. 2) for thesa anchars,
and | have found that the achleved results are significantly exceeded the design
criteria.

Therefore, | recommaend these anchggetn be used for the above mentioned
contract. A2 oF NEWw 2

Prep. by Roman Sorokko, P.E
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Location BROOKLYN, NEW YORK
Consultant: ToMg CONSULTANTS, INC.

Project Namg& 230 & PS 238 CORNICE STABILIZATION

MODRLION REPLACEMENT ONLY

Ingtnaared Groul Injeciion Anchors by: Progeci #
\ - AZ

CINTEC AMERICA INc. <otver)

Tl 613 335 3361 Faw 673 334 904 E-ot rirfpuiueer oo | Deex Dec 14/2000

Product Enginecring By: JOKINEN ENGINEERING SERVICES | cao SK1 | |

Tol 045370 1076 Fax P05 373 3440 Bk eric jridnen@omupaties com, DRWG #: REV.#
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08740751 1440 FAKi-0d8sngusy T O- P TA8 428 136 | Pug £5,2901 B3:5FM_PS

ANCHOR BESCRIPTIONS POR CORMICE STASILIZATION
AND MODMLION REATTACHMENT

ANCHOR TYPE A
RODILLION REATTACHHENT

IZ A SOLID THREADED B8 CINTEE ANCHOR-
PLAIM EMDS- W | 174" BDIA HOLE AFPROX

E4" Lnowe soCKEN FULL LEMETH. Batx
OVERSIZED TO ENPAND RVO CELL OF NEW
vi& LNIY

ANCHOR DESIGN - TENEION

AMCHOR Tyrd @
ComICE STAUILZATION

| 178 1 | /2" Rk I/8" HSS a8 cinTEC
ANCHOR-GLAIN BDE -IN 3° DA WOLE APFROX 30° LONG
BOERED FULL LENSTH. BOCK OVERRIZED

YO EXPamn WNVQ WOI® AT FROGT

OF EXNTING T/C LRAT.

ALTERMATE DESKIN - EXTEND ANCHOR TO

IMBIBE PACE OF PARAPRT ANS FROVIDE
S8 MUT, WASHER AND DEARDN PLARTE

ANCHOR DESIEN ~ COMBINGD BENBING AMD IHEAR

OPTION |
Project Name Ps 230 & PS258 CANTILEVERED DESIGN

Location BROOKLYN New Yorx (CONSERVATIVE)
Consultant!  TaoMg CONSULTANTS

Projoct

Enginesred Gromt Injection Anchors by:

CINTEC AMERICA INC. >

Tal 613 208 3381 Fe £12.734 0040 Eamall rirfuinec.com Dats: JANUARY 2001
Product Eaginesring By: JOKINEN ENGINEERING SERVICES SK2A| 0

Tel 508 333 1079 Feac 805 333 3649 F-malt i felkimom@horenpmiin, oo DRWG#: |REV. #
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ANCHOR OESCRIFTIONS FOR CORMICE GTABNIZATION
AND HOBILLION REATTACHMENT

ANCHOR TYTE A
HODILLIGN REATTACHNENT

I72° DA BOLID THREADED B8 CINTEC ANCHOR-

FLAIN oe- ™ | |/&° DA WOLE APPROK

14° Lone SOCHED FULL LEWSTH. BocK
OVERSIZYD TO EXPAND INTO CELL OF NEW
T/e untT

AMCHOR DEBIEN - TENSION

ANCHOR TYPE B
CORNICH STABRIZATION

S/4° pia 80LID THREAGED S8 CINTES ANCHOR-
PLAIN ENDS -1 2° DIA HOLE APPROR 50° LONG
SOCHED FULL LENSTH. SOCK OVERNZED

TO ERPAND INT® VEID AT FRONT

oF BXISTING T/C UNIT,

ALTEBIATE BESIGN - EXTEND ARCHOR TD

IRSIOE FACE OF PARAPET AMD PROVIDE
9% MUY, WASHER AND REARING FPLARTE

AmTHOR DESION - CAMBINED PULL-QUT AND BHEAR

OPTION 2
Project Name P§ 230 & PS238 CORBELLED DESIGN
Location SROOKLYN New Yomk (LESS CONSERVATIVE)

Consultant: TaoMs CONSULTANTS

CINTEC AMERICA INC. ot l

Tal 633223 3381 P 413 224 pOA] Homadl: rirgBelalen sam

| Product Eaginsering By: JORINENENGINEERING SERVICES o | SK 2B
T 909330 107 Eoms 904 383 3650 E-onadl ric oA ampation som DRWG #: | REV, #
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Wylfa LTSR

RSO Report

Trial instaliation and testing of Cintec anchors
14392/30/REP/1002 Rev. 109/01/02

Page Lof 9

WS/AIKINS | RSO L\@’J

MOTHERWELL

TAYWOOD @ ENGINEERING @ “BrupGE'
BNFL

Magnox Generation

Project — Wylfa LTSR
Document Type — Report
Document Number —14392/30/REP/1003

Trial installation and testing of

Cintec wall anchors.

Revision Date Originator Checked by Reviewed for the
Consqrtium
A 10/1/02 D Castree | "7+ WM\"
Approved for Name Signature Date
LTSR by: Ron A Alasin
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/
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RSO Report

Trial installation and testing of Cintec anchors
14392/30/REP/1003 Rev. A 15/01/02

Page 2 of 11
DOCUMENT REVISION RECORD
Revision Date Reason for Revision Approval Reference
0 22/12/01 Issue for approval purposes
A 14/1/02 Incorporation of intenal LTSR team
comments
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Trial installation and testing of Cintec anchors
1439230/REP/1003 RHev, A [5/01/02
Page 4 of 11

1 INTRODUCTION

As part of the LTSR project, over 400 stretcher-bond cavity brick walls at
Wylfa are to be modified in order for them to meet the design requirements
for strengthening. Currently the designs from W S Atkins and Babtie
require the strengthened walls' leaves to behave in a composite manner
under loading from either seismic, hot gas or steam release events. The
design from Babtie specifies the use of Cintec steel anchors embedded in
grout in an array over the wall panel to tie the two leaves together. Babtie
have produced a substantiation report on the use of Cintec anchors based
on these test results (document reference 1). It applies only to walls to be
strengthened 1o resist a seismic event. The W S Atkins' design
incorporating Cintec is currently being developed.

2 PURPOSE

It is clear from the nature and history of the use of Cintec anchors that
they are specifically designed to be used as retro-fitted anchors in
brickwork. The purpose of the in-situ testing at Wyifa is therefore simply
confirmatory not defining.

The abjectives of the installation and the testing were:
* To check the ease of installation
To check the speed of the installation procedures
To assess the grout-to-brickwork bond strength (if critical)
To assess the grout-to-bar bond strength (if critical)
To assess the brickwork’s crushing strength (if critical)
To assess the grout's crushing strength (if critical)
To measure bar deflections under shear load (vertical and horizontal)
To measure bar displacements under pull-out load
To assess the effect of frog up or down orientation on Cintec anchors
To note the modes of failure

3. THE TRIALS

31  The choice of wall:

A North East loading bay wall was chosen for the trial as it had no safety
significance, provided easy access to both sides and was a representative
example of the majority of the reactor building's stretcher bond cavity
brickwork which will require strengthening.

3.2  Wall description:
The trial wall extends 5.1 meltres vertically between two concrete
beams/slabs and 3.7 metres horizontally between two concrete columns.
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Trial installation and testing of Cintec anchors
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Page 5of 11

Each leaf is built in stretcher bond from clay brickwork. Evidence (i.e. size,
appearance and testing (ref 2)) suggests that generally London clay
brickwork has been used for wall construction at Wyifa although evidence
of use of Butterleys brick was revealed in earlier cores taken from the trial
wall. The wall has been painted. Details of the brickwork were assumed to
be similar to those tested and reported in the design philosophy document
(ref 1).

3.3 Anchor choice:

Cintec anchor bars of the type and size selected by Babtie were adopted
for the tests with the exception of the ors' length. In the Babtie design
for the seismically loaded walls the anchor will be grouted fully in the near
leaf and partially in the far leaf. For the tests, in order to more accurately
assess the 'real' anchor’s capacities, the test anchor chosen was only long
enough to be embedded 80mm into one leaf. A typical hole/sock/bar
configuration is shown in Appendix A sheet 1. The anchor pattern on the
wall is shown in Appendix A sheet 2.

The single leaf approach simplifies the post-test mathematical modelling to
calculate characteristic strengths.

3.4 Anchor description:

The test anchors were specially manufactured for the test program by
Cintec. They consist of a 10 mm diameter x 125 long steel bar with a
plastic centring washer at the end in the wall. A polypropylene ‘sock’ with
relatively open weave is clamped to the washer and extends for 80 mm
along the length of the bar. Inside the sock there is a plastic tube
extending along the bar to deliver grout to the back of the sock first. The
tube is taped to the bar. At the front end the sock is gathered into both the
bar and tube and tied off, leaving approximately 25 mm of bar and 50mm
of grout tube projecting. The projecting bar is threaded (10 diameter metric
thread). After the grout has hardened the projecting grout-filled tube is cut
off and discarded.

3.5 Anchor action:

The grout is a mixture of a German equivalent of Ordinary Portland
Cement and a volcanic sand (finely milled volcanic trass). These are pre-
mixed at the factory. Water is added at site and the mixture is thoroughly
stirred with a mechanical agitator. The grout is injected under pressure
into the sock, which expands to the limits of its containment or to
approximately 40 mm diameter = whichever is the smaller. See

‘photograph of grout-inflated sock in Appendix G. The pressure is held for

a few seconds, and grout ‘milk’ — largely cementitious water - seeps out of
the weave of the sock, effectively reducing the percentage of water in the
grout still retained by the sock. At this point the retained grout loses its
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liquid-like properties and becomes a pressurised solid. The sock becomes
rigid. When the pressure is disconnected from the grout tube, leakage of
grout is negligible.

4 DESCRIPTION OF THE INSTALLATION AND TESTING.

41 Documentation:

A method statement reference 14392/30/GMS/1005 rev B, quality plan
reférence 14392/30/GQP/1005 rev B and risk assessment reference
14392/30/GMS/1005 rev B were prepared for the in-situ installation and
testing and they were approved before work on the installation began.

4.2 Cintec anchors’ installation:

On 25 and 26/11/01 twenty-five 10mm diameter Cintec anchors were
installed - generally at 460mm centres (see Appendix A Sheet 2) - and
grouted into 30 mm diameter holes 85 mm deep into one leaf of the
brickwork. The holes were formed by dry, rotary-percussive drilling to a
depth of 70 mm, then rotary drilling to the final depth of 85 mm. The holes
were then purged of debris by vacuum cleaning. All drilling took place on
26/11/01.

The bars were made from high yield reinforcement (fy = 460 N/sq mm)
and the projecting ends were threaded. All anchor installation and grouting
took place on 27/11/01. The holes’ bores were wetted with an unused
anchor's wet sock. Prestec cementitious grout with a projected mean
compressive stress of 51,5 N/sq mm at 28 days was used for all anchors.
Two batches of grout (designated #1 and #2 - see Appendix B Sheets 1
and 2) were used to fill the anchors' socks and to make twelve 100mm test
cubes (see 4.3 below). The anchors were inserted into the holes and the
grout injected into the sock using compressed air at 3.0~3.5 bar as the
propellant. Each sock was 80 mm long - 80 mm of which was embedded
in the hole. The installation log is attached as Appendix F

The total drilling time for all 25 holes - including set-up time - was
approximately four hours (x two men); installation and grouting took two
hours (x two men). These figures give approximately 15 minutes x two
men per anchor.

The drilling revealed a random laying pattern of frog-up and frog-down
bricks (see Appendix A sheet 2).
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4.3 Grout test cubes:

12 grout test cubes were made using the same grout and delivery method
as for the anchors. Celtest Limited carried out the cube storage and
testing. Celtest's facilities are UKAS approved. The cubes were stored
under moist hessian in out-door conditions in Bangor. Pairs of cubes were
laboratory tested at 3 days, 7 days, 10 days, and 14 days, using Celtest's
2000 kN in-house compressive testing machine (last calibrated on 8/2/01),
a final pair were tested at 27 days (24/12/01). The test results are attached
as Appendix B.

4,4 Anchor load tests:

On the thirteenth and fourteenth day after grouting - i.e. 10 & 11/12/01, ten
anchors were tested in vertical shear, ten were tested in horizontal shear
and five were tested in pull-out. All anchor load tests were carried out in-
situ. Anchor V2 which had already been tested in vertical shear was also
tested in pull-out (see Certificate numbers 0190 and 0197 in Appendix C).
The total number of tests was therefore twenty-six.

45 Testequipment:

The shear loads were applied to the subject anchor using a hydraulic jack
which delivered its force via a length of 20 diameter steel studding to a
steel channel with a hole In its web. The hole fitted over the projecting part
of the subject anchor, and was secured by a nut and washer. An adjacent
anchor with a loosely fitted nut was used in a longitudinal slot-hole in the
web of the channel to act as a guide — (see Appendix A sheet 3). The web
of the channel was 10 mm thick; the back of the web was in contact with
the outer end of the grouted sock, which projected 10 mm from the wall
face. The centre of the shear load was therefore delivered to the anchor at
15mm from the face of the wall, thus representing a half of a 30 mm wide
cavity. The purpose of this was to emulate the behaviour of anchor in the
far leaf. The jack reacted against the ground floor slab as the fixed point of
resistance for vertical shear tests and against the projecting main frame
column for horizontal shear tests. Pull-out loads were applied to a nut on
the threaded part of the anchor using a screw device. This was mounted
on a four-legged steel bridging piece which used the wall's face as the
fixed point of resistance.

46 Load measurement:

Measurement of loads in shear tests was intended to be by an
independent load cell — fitted in series with the jack - reading in 10N (.01
kN) increments, with additional check readings from the hydraulic pressure
gauge mounted integrally on the jack. In fact, during the third shear test it
was noted that the jack's analog readings and the load cell's digital
readings were becoming inconsistent. The divergence is recorded below:
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Jack's integral analog gauge kN: Load cell's digital display kN:

3 kN 2 kN
8 kN 6 kN
1S kN 12 kN
17 kN 14 kN

Where differences in reading were noted, the lower reading was used.
Both instruments were checked in the Station's instrument workshop and
the load cell's readings were found to be 'drifting' i.e. giving changing
readings under a constant load. However the jack's pressure gauge
reading under a known test load of 20 kN was found to be accurate and
stable; it was therefore decided to use the jack's integral analog gauge for
subsequent shear load readings. It is considered that the load cell
readings which were used only for the first three of twenty-six tests, are
representative as readings were made generally before the drift occurred.
Where there was evidence of discrepancy in the third test — the lower
value of the two was the one recorded and used. The jack's gauge
(calibrated in August 2001) gave direct readings to 2 kN, or by
assessment under close scrutiny - it was possible to use 1 kN increments.
These 1 kN increments each represent a small load 'step’ of
approximately 5% of the total load at failure, so the accuracy of the results
obtained can therefore be considered to be acceptable for the purposes of
these tests.

The pull-out equipment was fitted with its own integral hydraulic pressure
gauge (callbrated in August 2001) reading in 0.5 kN.

4.7 Displacement measurameant:

A dial type strain gauge was used giving readings directly to 0.01 mm. The
base of the strain gauge was mounted on a magnetic stand on a steel
plate bolted rigidly to an adjacent, unloaded anchor. The end of the probe
of the strain gauge bore onto one of the endplates of the jacking channel.
Where this was the free, unloaded endplate the strain gauge accurately
showed the free movement of the channel (and hence the projecting part
of the anchor) relative to the wall. A concern was raised - by some
witnesses in the post-testing meeting - that where the gauge's probe was
bearing onto the loaded endplate (as it did in some cases) where the jack
delivered its force, the readings might be distorted by endplate
displacement due to local bending under the jack's loading. The
calculations in Appendix E deal with these concerns and show the plate’s
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maximum deflection under load to be negligible when compared to the
total displacement recorded.

5 RESULTS.

5.1 Failure types:

All ties were tested to failure, The fallure modes for shear tests were load
loss, brickwork crushing or excessive bar displacement accompanied by
local grout crushing around the bar at the expeosed end of the sock, or
combinations of these. In all the shear tests the local deformation of the
projecting part of the tie was the most significant part of the total
displacement. For pull-out tests the mode of failure was load loss
combined with slip displacement between the grouted sock and the
brickwork. The wall remained stable overall throughout the tests, and there
was no cracking or movement observed around individual bricks. Spalling
of the brickwork only occurred in the area local to the sock.

5.2 Certificates:

The results of all the in-situ load tests are given on Cintec Test Certificates
numbers 0188 to 0210 and 0240 to 0243 (representing 26 tests on 25
anchors). Measurement of loads and displacements were monitored
closely by Magnox, W S Atkins and Babtie and a representative of each
organisation signed each test certificate at the test site as each test was
completed. The Cerificates in Excel format are attached in Appendix C,
together with summaries of load displacement charts for shear load tests;
the original, signed paper versions of these certificates are held in LTSR
files, and are available for inspection on request.

6 REFERENCES

Document ref 1: P Griffies BABTIE: Cintec Anchor test report ref 201995-
R-)8 December 2001

Document ref 2: CKO509/R102 Wylfa Power Station - Civil Redesign of
Hot Gas And Steam Release Stage Submissions 1, 2A and 6 Design
Philosophy.

Documents ref 3. LTSR Quality Plan number 14392/30/GQP/1005 rev B
and Method Statement number 14382/30/GMS/1005 rev B.

T CONCLUSIONS

The installation was carried out without major difficulty and the speed of
installation was good (see 4.2). The strengths of the various components Is
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assessed in Appendix E. Load/deflection charts are shown in Appendix C. The
results indicate that frog orientation (up or down) did not significantly affect the
behaviour or the ultimate load of the anchor. The results demonstrate the ability
of the Cintec anchor to adapt to non-uniform hole shapes The modes of failure
were consistent throughout the tests; these are discussed in item 5.1 and
illustrated in Appendix G.

Overall, the installation and testing showed the suitability of Cintec anchors for
use in walls of the Wyifa type, and demonstrated the anchors' load-bearing

capacities in vertical and horizontal shear and pull-out to be consistent and
adequate.
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Cefest Limited - Cytor Lane + Bangor + Gwynedd « LLST 4DA » Tel:+44(0)1248 3552698/402
Fax: +44 (0) 1248 351563 + Website. www celtesl.com + emal postmaster@celtest.com

BNFL Magnoz Ltd. Date: 27 December 2001
Wylfa Power Station Our Report Ref. No: CTR4943
Cemaes Bay Test Ref CC16
Anglesey LL67 0DH Your order no:

Compressive Strength of Concrete Cube Report S/.ce/ /

Site: Wylfa Power Station, Anglesey
Laocation m works which sample represents: {Jpknown

Certificates of sampling / specimen preparation / cunng received: Ves

Laboratory Sample Ref. 19665

Date of receipt of specimens at Laboratory: 29 November 2001

Preparatory treatment to cubes (e.g, removal of fins): None

Method of Density Determination: C for Calculared or W for Warer Displacement

Specimens were moist cured under damp sacking at our Bangor Laboratory prior to storage i water between 18°C and 22°C until
the time of test, unless otherwise noted. Concrete cubes in our recerpt for 3 days or less prior to testing are moist at the time of test
and the reported mass and density are the concrete m the moist condition. Concrete cubes over 3 days in our receipt prior to testing
M saturated at the time of test and the reported mass and density are for concrete in the saturated condition.

We certify that the test has been carried out in accordance with BS 1881: Part 116; 1983

Meas. Dim Comp..

Cube Markings  Dute”  Dateof Ageal *° (mm) - Masr* WWM“&W
Our Ref Your Cast Ten Test Lx BxH (8) — -(kg/m3)-Method o Londee Mlmun2)— Failure——Cube-sn-Roceipt -
3088 1 [27r01 | 3011013 [100x100x3100] 20211202873 W= T 330kN_[=34.0 ] -Nomm -, -‘—‘:N-r-l:'.uud;:
3060 | 2 | 271101 | 0412001 | 7 |100x100x100 | 20183 fzuzn::’u:_dasm__am: =Nofm el == Alr-Cured—|.
3081 | 3 | 27/11/01 | 07/12/01 | 10 |100x700x100| 2021 | 2020 | W | S00KN | 50.0 | Normel | Air Gured
3092 | 4 | 27/1%/01 | 1112/01 | 14 |100x100x100].3960 | 2040 | W | 527kN | 525 | Normal | A Cured
3003 | 5 | 27/1101 [ 27/12/01 | 30 |100x100x100] 2005 |-2025 | W~ | 535KN-|-535 | Normal |~ Alr Cured
3084 | B [27/11/01 ~ - = c kN - | Normal I-—-er:ur F
Specifiod mix: Grout - Site Mix o
Actoal slump: NIA I ¥ 3 T g g NIA
Location of sampling: Loading Bay Ticket mo. (if applicable): . N/A
Date and time of sampling; 27/11/01- .| Time and place of making cubes: Bl Site
Method of compaction: Tamping Bar - Name of person making cubes:  Unknown

Wl'll nts

ulg on reecipt satisfactory unless otherwise stated
Uﬂ' Pﬂy iftion” (B) Honeyeombing (C) Bad dimension (D) Damaged surface (E) Ddmsged toroesn

.. (w7
,W ER. Gou]di.'m, Technical Manuager
Direstirs : Evic Goulden, MSc,, MBA., C. End.. Gary J. Jord BL5c, (HEHS), VAT, Mo. 382380a4ih
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Caltest Limited + Cyttir Lane + Bangor + Gwynedd + LLST 4DA - Tel:#44(0)1248 355269/402
Fax: +44 (0) 1248 351563 - Website: www.celtest com + e-mai postmaster@caltest com

BNFL Magnox Ltd. Date: 17 December 2001
Wylfa Power Station Our Report Ref. No: CTR4944
Cemaes Bay Test Ref CC16
Anglesey LL67 ODH Your order no:

Compressive Strength of Concrete Cube Report SKe¢/~2

Site: Wylfa Power Station, Anglesey
Location in works which sample represents: lpknown

Certificates of sampling / specimen preparation / curing received: Yeg

Laboratory Sample Ref. 19665

Date of receipt of specimens at Laboratory: 29 November 2001

Preparatory treatment to cubes (¢.g. removal of fins): None

Method of Density Determination: C for Calculated or W for Warer Displacement

Specimens were moist cured under damp sacking at our Bangor Laboratory prior to storage in water between 18°C and 22°C until
the time of test, unless otherwise noted. Concrete cubes in our receipt for 3 days or less prior to testing are modst at the time of test
and the reported mass and density are the concrete in the moist condition. Concrete cubes over 3 days i our recesipt prior to testing
e saturated at the time of test and the reported mass and density are for concrete in the saturated condition.

We certify that the test has been camed out in accordance with BS 1881: Part 116: 1983

Meas. Dim Comp.
Cube Markings Date ©  Duteof Ageat (mm}) Mass  Density Failure Strength Modeof  Appearance of
OurRef Your  Cast Test —Test lxBxH () (kg/md) Method Loed (N/mm2) Failure Cube on Reoeipt

3085 7 2711/01 [ 30/19/01| 3 | 100x100x100| 2012 | 2015 ]-- W-]-350kN |- 38.0- |- Normal- {— Air-Gured—--
3088 | 8 | 2771101 | 0411201 | 7 | 100x100x100| 2011 | 2015° |- W~ | A76KN |- 476 | Normal |~ AlrCured= 1
3087 | _© | 27711101 | 07/12/01 | 10 |100x100x100) 2018 | 2020 | W | 462kN | 46.0 | Normal | Air Cured
3066 | 10 | 27711001 [ 11/12/01 | 14 |100x100x100| 2011 | 2015 | W | 522kN | 52.0 | Normal | Ar Cured
3088 11 |27/11/01 | 2712/01 | 30 |100%100%100 | 2038 2020 W | 554kN | 555 | Normal Air Cured

3100 | 12 271101 = o= = ~] € | WN |. - | Normal | ArCured
Specified mix: Grout - Site Mix : ____;_ P

Actual shump: N/A SR Shﬁd‘llﬂd (m’_] . e e B NA e

Location of sampling: Loading Bay Ticket no. (if applicable): N/A

Date and time of sampling: 27/11/01 - Time and place of making cubes; 81 She

Method of compaction: Tamping Bar - Name of person making cubes: _Unknown
mments

\ppearance of cubes oo receipt salisfactory unless otherwise stated
A) Poor compaction (B) Honeyeombing (C) Bad dimension (D) Damaged surface (E) Damaged comers

ml ER Goulden, Technical Manager
Directors : Edc Goulden, MSc,, MBA., C. Eng., Gary J, Jorid38.5¢c. (Hons). V.A.T, No, 352-5034-81°
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77 Howard Street, Toronto, Canada
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TESTING OF CORBELL ANCHORS
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Case History CINTEC

REINFORCEMENT SYSTEMS

77 Howard Street, Toronto, Ontario, Canada

Exterior wall restoration

This 24-storey apartment 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" (100mm) 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 failure of the header courses.

4. Rotation of shelf angles

Corrosion deterioration has also occurred in the shelf
angles and connecting bolts. Due to occupation of the
dwellings, complete replacement of the walls was
impractical. Thus Halsall Associates in conjunction
with Cintec Canada participated in the development of
a stabilization strategy.

The proposals were:
| a. Use of the Cintec corbel anchor to transfer vertical loads from the
5 exterior walls to the back-up walls.

$1¢" dia (Bmm) b. Broken header ties to be restored using Cintec stitching anchors.
RAC stitching
m:ommk " available upon request.

In areas where the exterior walls were beyond repair, Cintec anchors
were installed with retaining plates to prevent collapse of the panel,
while it was being dismantled. The anchor was used to tie the new
brickwork to the back-up wall.

The back-up wall was found, during construction, to be not fully
supported on the slab edge at some locations. A special RWT, °4" dia
(15mm) two stage anchor was designed and supplied to provide the
necessary support. This special two-stage anchor had an oversized
second stage sock. This was secured 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

Delsclive inner leaf wall or relocation of the tenants.
overhanging the floor slab

anchor fo secure H 7 These concepts were proven with full laboratory load tests. Results

1%/6" (30mm)
corbel anchor to
transfer the load of
the external wall to
the inner leal

percsintd Conclusions of the Test Report:
anchor secured | o The test assembly failed by crushing of the
into the floor slab

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.

mechanically fixed shell angle rotated Engineers

R S A RO e Hafsall Associates, Toronto, Ontario, Canada
Contractors

Maxim Group General Contractors, Concord,
Ontario, Canada

under the inner
leaf overhang
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TESTBY: ROBERT HALSALL AND ASSOCIATES LIMITED PAGE10F 9
FOR: CINTEC CANADA PROJECT NO.: 92722C
COMPONENT SUPPLIER: CINTEC CANADA DATE: 21 MAY, 1992

LOAD TEST DATA

./1 ROBERT HALSALL

TEST PERFORMED BY: ROBERT HALSALL AND ASSOCIATES LTD. AND ASSOCIATES LIMITED
PROJECT NO.: o2x722C CONSULTING ENGINEERS
LOCATION: BURLINGTON, ONTARIO, CANADA
DATE: 21 MAY, 1962
CLIENT: CINTEC CANADA

[@CINTEC
TEST COMPONENT = CAMADA LTD.
SUPPLIER: CINTEC CANADA

SOMPONENT DESCRIPTION:

Cintec Harke Cementitious Corbel and Stitching Grout Anchors.

OBJECT:

To detarmine the load carrying capacity in vertical shear of a masonry extsrior wail 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.

CONCLUSIONS:

The test assembly failed by crushing of the concrete block interior (back-up) wythe at the corbel anchors. The
observed failure icad of 10.3 Kn (2285 Ib) exceeded the design (service) load of 2.85 Kn (836 Ib) by a factor of 3.6.

-
Test witnessed by: %“'

(EnicP” Jokinen, P.Eng.

Report prepared by: ",:%"L—J

fic P~Jokinen, P Eng.

M\_/] RQBERT HALSALL

AND ASSOCIATES LIMITED
L/ \J CONSULTING ENGINEERS
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TEST BY: ROBERT HALSALL AND ASSOCIATES LIMITED
FOR: CINTEC CANADA
COMPONENT SUPPLIER: CINTEC CANADA

PAGE 20F 9

PROJECT NO.: ax722C
DATE: 21 MAY, 1882
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TEST BY: ROBERT HALSALL AND ASSOCIATES LIMITED

FOR: CINTEC CANADA
COMPONENT SUPPLIER: CINTEC CANADA

PAGE3OF 8

PROJECT NO.: 9x722C
DATE: 21 MAY, 1982

L

L/ 240
/|caammus /|
aRouT 58 mm. DIA
R W .
et
A Y J
m;l\mm
30 mm X 30 mm X 3 mm STAINLESS STEEL
ANCHOR BODY &mm@ X3mm
END PLATES
CORBEL. ANCHOR PRI 0,
CEMENTITIOUS
GROUT
// 240 mm \ //“ :
mm mm
> - L | \ “
(==} = |
= i Dol o nls = & ol o 'a a0l
I [p—
20 mm. —-*7 d_l
MOULDED PLASTIC
\ PLUG AND RETAINTER
10mm @ X 1 mm STAINLESS STEEL WOVEN FABRIC SOCK
ANCHOR BODY
NEQPRENE DR®P
STITCHING ANCHOR

ROBERT HALSALL

M AND ASSOCIATES LIMITED

L/ \J CONSULTING ENGINEERS
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TEST BY: ROBERT HALSALL AND ASSOCIATES LIMITED PAGE4OF 9

FOR:  CINTEC CANADA PROJECT NO.: 92x722C
COMPONENT SUPPLIER: CINTEC CANADA DATE: 21 MAY, 1992
RAEE
GAUGE & QAT S8
® #ox @ T
STEEL I - BEAM l
e 1
o o 6 =
o (&} ||

O O e
e 4

TEST SET-UP

ROBERT HALSALL
AND ASSOCIATES LIMITED

L2 L/ \J CONSULTING ENGINEERS
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TEST BY: ROBERT HALSALL AND ASSOCIATES LIMITED PAGE 5 OF @

FOR: CINTEC CANADA PROJECT NO.: 92X722C

COMPONENT SUPPLIER: CINTEC CANADA DATE: 21 MAY, 1862
TEST SET UP PHOTOGRAPHS

AL SALL

ROBERT §
AnY s BT+ (PaES
S TP 0

[\_/] ROBERT HALSALL

AND ASSOCIATES LIMITED
L/ \J CONSULTING ENGINEERS
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TEST BY: ROBERT HALSALL AND ASSOCIATES LIMITED

FOR:

NEREE

§

o

CINTEC CANADA
COMPONENT SUPPLIER: CINTEC CANADA

PAGE6OF 8

PROJECT NO.: 92x722C
DATE: 21 MAY, 1992

P (Ib.) | DEFLECTION | DEFLECTION
GAUGE 1 (in) | GAUGE 2 (in)
0 1.800 1.800
108 1.585 1.596
B5H 1.591 1583
875 1.580 1582
984 1.588 1.588
1313 1.588 1.585|
1531 1.584 1.582
1750 1.582 1.579]
1579 1579 1.574]
2208 1578 1.570!
2437 1576 1587
2608 1574 1.564
2885 1.570 1.560|
3125 1.568 1.554)
3353 1.586 1,547
3582 1.565 1.540
3811 1.562 1.598
4040 1561 152
4260 1557 1527
4480 1.555 1.525
4700 1.554 1.523]
4920 1552 1520
5140 1.550 1516
5380 1.544 1.509)
5580 1.542 1.504)
5800 1538 1.498
6020| 1.476 1.435
GALGE 1 - —— — -

S L

ooz

o.08 0.08 0.1
DEFLECTION (inches)

LoYoYo!

D12

0.14

018 0.18

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

o

L/ \J CONSULTING ENGINEERS
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TESTBY: ROBERT HALSALL AND ASSOCIATES LIMITED PAGE 7 OF 9

FOR: CINTEC CANADA

PROJECT NQO.: 92x722C

COMPONENT SUPPLIER: CINTEC CANADA DATE: 21 MAY, 1892

REAR VIEW

| Djllf TI[!_II

O O
CRUSHING FAILURE OF CONCRETE BLOCK

——
—

L]

’/'“"CS 5 IR

S S

FAILURE MODE

LOAD PER ANCHOR AT FAILURE = 8.9 Kn (2007#)
DESIGN (SERVICE) LOAD PER ANCHOR FOR THIS TEST
ASSEMBLY = 2.85 Kn (836#)

ROBERT HALSALL

AND ASSOCIATES LIMITED

223 L/ \J CONSULTING ENGINEERS
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TESTBY: ROBERT HALSALL AND ASSOCIATES LIMITED PAGES8OF 9
FOR: CINTEC CANADA PROJECT NO.: 92x722C
COMPONENT SUPPLIER: CINTEC CANADA DATE: 21 MAY, 1892

MORTAR CUBE COMPRESSIVE STRENGTH

SPECIMEN P(N) DIMENSIONS COMPRESSIVE AGE AT TEST
(mm) STRENGTH (MPa)
BLOCK WALL A1 12000| 50.4x49.3 5.2
MORTAR A2 13800 49.8x50.0 55
A3 12800 51.2x4885 5.1
AVERAGE: 53MPa=768psi| @ 15DAYS
BRICK WALL B1 20700 48.7x50.0 8.3
MORTAR B2 25700 49.2x50.2 10.4
B3 24100 502x49.6 9.7
AVERAGE: 95MPa=1380psi| @ 14DAYS
CINTEC ANCHORS C1 111750 50.0x505 443
GROUT c2 107250 50.0x50.8 422
c3 110500 50.0x50.4 438
AVERAGE: 43.4 MPa = 6,295 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, 5 MAY, 1982, AND LEFT ON FLOOR OF LAB TQ CURE

CUBES B1,82, B3
CAST: 8 MAY, 1982 1:30PM TESTED: 20 MAY, 1982
MIX: SAME AS 1st SET

MORTAR NEWLY MADE; USED FOR BOTTOM S COURSES OF CONCRETE BLOCK WALL
CUBES REMOVED FROM FORM AT 7:00PM

CUBES C1,C2.C3
CAST. 15 MAY, 1992 11:00AM TESTED: 20 MAY, 1882
GROUT FOR CINTEC ANCHOR

R N TY M REMENT
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 (32.934#) Weight = 2.0 kg (4.48#)
Calculated Weight / Surface Area of Wall: Calculated Weight / Surface Area of Wall:

179.27 kg/sa.m or 37.42p.s.f. 153.85 kg/sq.m or 36.46 p.s.f.

M_/] RQBERT HALSALL

| AND ASSOCIATES LIMITED
224 L/ \J CONSULTING ENGINEERS
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TESTRBY: ROBERT HALSALL AND ASSOCIATES LIMITED PAGE 9 OF 8
FOR: CINTEC CANADA PROJECT NQ.: 92x722C
COMPONENT SUPPLIER: CINTEC CANADA DATE: 21 MAY, 1882
EXISTING BRICK/ICONCRETE
- BLOCK EXTERIOR WALL
PATCH END WITH COLOR |
MATCHED MORTAR
108 ximm THICK
ANCHOR BODY
200 HOLE
STITCH ANCHOR
TPt B
EVERY SECOND
HEADER COURSE mﬂmaufm STEEL
@800 mm CTS
808 HOLE
STAMLESS
PLATE AND BOLT \ e
ANCHOR MUST PENETRATE
r ] ' FULL CEPTH + 15 mm
) 5 ‘

PROPOSED ANCHOR APPLICATION

M\_/] ROBERT HALSALL

AND ASSOCIATES LIMITED
L/ \J CONSULTING ENGINEERS
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CINTEC ANCHOR TESTING
Toronto Hydro Building Canada

TYPE: TESTING OF CORBELL ANCHORS FOR SHEAR
LOADS

BY: HALSALL AND ASSOCIATES (SEPTEMBER 1992)
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TEST PERFORMED BY: ROBERT HALSALL AND ASSOCIATES LIMITED Page 10f8
FOR: TORONTO HYDRO PROJECT NO.: #2x713C/a
COMPONENT SUPPLIER: CINTEC CANADA DATE: 9 SEPTEMBER, 1962

LOAD TEST DATA

HAL
TEST PERFORMED BY: ROBERT HALSALL AND ASSOCIATES LTD. I # ‘ Eu%aégmes u%#i%
PROJECT NO.: 2xT13C ] CONSULTING ENGINEERS

LOCATION: BURLINGTON, ONTARIO, CANADA
DATE: 9 SEPTEMBER, 1992

CLIENT: TORONTO HYDRO %}*‘f

TEST COMPONENT m
SUPPLIER: CINTEC CANADA 27 b oy
COMPONENT DESCRIPTION:

Cinlec Harke Cemaentitious Corbel and Stitching Grout Anchors.

OBJECT;

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

CONCLUSIONS;

The test assembly failed by a flexural bond failure In the interior (pack-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 fafled prior
to reaching the failure load of the anchors.

Test witnessed by: e

. Jokinen, P.Eng.

Report prepared by:

[\_/] RQBERT HALSALL

AND ASSOCIATES LIMITED
228 L/ \J CONSULTING ENGINEERS
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Page 2 of 8

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

TEST ASSEMBLY DRAWINGS (all measurments in mm):

b e ) |

dr— L 1
.__300 y . '
ol - PARGING ™
f N
75
| 7 f f
| INDIANA
20D
g | 0 LIMESTONE
g 100
¥ W
60 DIA.
200
7‘..
2
-

|

Y e
|

TYPICAL INSTALLED
ANCHOR DETAIL

GROUT

ROBERT HALSALL
AND ASSOCIATES LIMITED

CONSULTING ENGINEERS
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TEST BY: ROBERT HALSALL AND ASSOCIATES LUMITED Page 3 of B
FOR: TORONTO HYDRO PROJECT NO.: 82x713C/a
COMPONENT SUPPLIER: CINTEC CANADA DATE: 9 SEFTEMBER, 1882

TEST SET-UP

*f
ﬁ
f
- 3

i
_j"'@'ai

I'\_/'l ROBERT HALSALL

AND ASSOCIATES LIMITED
L/ \J CONSULTING ENGINEERS
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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, 19092
TEST SET-UP PHOTO

|'\_j'| ROBERT HALSALL
AND ASSOCIATES LIMITED

L/ \J CONSULTING ENGINEERS
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TEST BY. ROBERT HALSALL AND ASSOCIATES LIMITED Page 5 of 8

FOR:  TORONTO HYDRO PROJECT NO.. 92x713C/a

COMPONENT SUPPLIER:  CINTEC GANADA DATE: 9 SEPTEMBER, 1992
INFLATED SHAPE 60 DIA. CORBEL.ANCHOR

A

WOVEN FABRIC SOCK
30mm X 30 mm X3 mm STAINLESS STEFL
ANCHOR BODY 52mm? X3mm

END PLATES
(BOTH ENDS)

INFLATED SHAPE 20 DIA.
N\ STITCHING ANCHOR

\ 250 mm
18 mm @
~, &

Epadbipaicl wile il Peedoging: T «-:—(

=

3 -
MOULDED PLASTIC
PLUG AND RETAINTER

10mm @ X 1 mm STAINLESS STEEL WOVEN FABRIC SOCK
ANCHOR BODY

M\/] RQBERT HALSALL

AND ASSOCIATES LIMITED

L/ \J CoNSULTING FNGINEERS
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TEST BY:
FOR:

COMPONENT SUPPLIER:

7000 +
6000 t

-
2000 +
1000 +

5000 +
4000 1

Rev 6 October 2022

Page 6 of 8

ROBERT HALSALL AND ASSOCIATES LIMITED
TORONTO HYDRO
CINTEC CANADA

PROJECT NQO: 82x713C/a
DATE: 9 SEPTEMBER, 1992

0

279 275 0] 0|

728 720 0| 0.001
1215 1200 0.001 0.001
1820] 1600 0.002 0.001)
2070| 2044 0.003 0.001
2070| 2044 0.003 0.003
2250| 2222 0.004 0.002
2520| 2489 0.004 0.003
2790 2755 0.005 _@
3080 3022] __ 0.008] __ 0.0025
3330 3280 0.008 0.003
3510 3487 0.000 0.004
3780 3733 B'BT£| 0.004

FAILURE LOAD 15,516 POUNDS TOTAL ON 2 JACKS

FAILURE LOAD

GUAGE #2

X,

——

-— GUAGE #1

0.002 0.004 0.006 0.008 0.01

DEFLECTION (inches)

0.012

ROBERT HALSALL

M AND ASSOCIATES LIMITED

- L/ \J CoNSULTING ENGINEERS
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TEST BY: ROBERT HALSALL AND ASSOCIATES UIMITED Page 7 of 8
FOR: TORONTO HYDRO PROJECT NO.: 92x713C/a

COMPONENT SUPPLIER: CINTEC CANADA DATE: 8 SEPTEMBER, 1992

FAILURE MODE:

1]
i - LOAD PER ANCHOR
AT FAILURE = 35.5 Kn
= = 520 mm (7989#)
FLEXURAL =
BOND | | DESIGN (SERVICE)
FAILURE ——>» ' - LOAD PER ANCHOR
== FOR THIS TEST
ASSEMBLY = 4.95 Kn
(1115#)
-

y 4

I'\_/'l ROBERT HALSALL

AND ASSOCIATES LIMITED
L/ \J CONSULTING ENGINEERS
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TEST BY: ROBERT HALSALL AND ASSOCIATES LIMITED Page 8 of B
FOR: TORONTO HYDRO PROJECT NO. 82x713C/a
COMPONENT SUPPLIER: CINTEC CANADA DATE: 9 SEPTEMBER, 1992

TYPICAL FRISM

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

1 5" 8.25 3.875" 116,500 3537 24.4
2 8,375 8.25° 3.875" | 103.500 3189 22.0
3 B.5" 825" (3 89,000 3423 238

LAVG 3383 23.3

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
o 37.1 MPa

AVG 35,5 MPa = 5148 PSI @ 11 DAYS
50 mm CUBES CAST 28 AUGUST, 1892; TESTED 8 SEPTEMBER, 1892 BY J.T. DONALD
CONSULTANTS LTD.
1 R
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
235
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CINTEC ANCHOR TESTING
Botanical Gardens
Botanical Gardens Montreal Canada
TYPE:

RAC (10MM X 1 CHS — [3/8” DIA CHS])

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

236
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LM, SAUVE ...

St-Léonard, May 4th, 1994

Monsieur Frangpls Robert

Gastionnaire de projet - Ville de Montréal

Services de I'Apgrovisionnement et des immeubles
Module des servipes professionnels immobiliers
Divislon programmes et projsts

385, rue Sherbropka est

Montréal (Québdc) - H2X 1E3

Subject: Montreal's Botanical Garden

Sir,

You will find, Included, a copy of the results obtained after soms tests were done on
the anchor's tracyon CINTEC/HARKE.

We would like to point oul that the weakest results obtained are shown lon tasts Nos.
5, 8 and 7. Pleajs lake note that thess tests were performad on the roof level where
the masonry jointg are totally damaged. We hava to take Into considerjtion the
weakness of the terra-cota in that zone.

Hoping you will find everything 1o your satisfactlon, wa remain,

Yours truly,

L.M. SAUVE (1884) LIMITEE
A Sauvé Group Qompany

J Mrmv‘-—n ""’&’(D

Jasmin Trudel, Ihg. Jr.
Project managar

Encl.
JT/gl

T6l.: [514) 329-3399 8305, Lafrenale, St-Léonard, Québec, Canada H1P 281 Fax; (514) 329-2628



COMPANY ADDRESS TEST ANCHORS & RESULTS SITE ADDRESS
.M. SAUVE

JARBIN BeTANl@QUE
e2os LAFRENAIE DATE 941 5 14~ . T L
329 - D399

TEST - TEST INSTALL | TYPEOF LOAD LOAD BASE SOCK SOCK PULLOUT
REQUIRED NGO TIME ANCHOR | REQUIRED | ACHEIVED | MATERIAL | IMBEDMENT | DIAMETER TIME
AP BIN ] 27/4 /94 I KN |2400 was /0.5 Povcts: 29/4-/3%
RoTANIQUE rd “ 9.5 XN |zooo msS o =/5/94
S 3 o 1131 KN |2900 LAS v/ 4
3 < ” O¥N |z29v00 s re ’r
g = o 7.6 _¥N | /<50 &S Iz %
: < ” 5.5 KN |izo0 UBS| o Z
i 7 o ) s.o XN |#oo LBS #t i

PERSONS PRESENT ON TEST/DEMONSTRATION

PRINT NAME - COMPANY POSITION PHONE NUMBER
Aasmin TRUODNEL L.M. SAUYE. Mpecrev@ AE FPRoJET 3Z9-3359

m.o_.. P ON BEIIALF o_..
POSITION ;-
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Anchor Layout
18 x 36system

.

Additional ties
around apenings
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|
4_| |
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Opening
(window, door, etc.)
C} Fan? _t£
6", 18" _| _18"__ 18
-
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N W
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CINTEC ANCHOR TESTING

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

TYPE:
AXIAL PULL TEsSTS (1995)

242
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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
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.
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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"@ 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 HTS94B1. 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.
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The load is to be applied in increments of 2201bs (1kIN). 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
Teét 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
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Test Results on Cintec Anchor No. 2

Load on Anchor (Ibs) Holding Time Minutes Observations

220 (1kN) 1 none

440 (2kN) 1 none

660 (3kN) 1 none

880 (4kIN) 1 none

1100 (5kN) 1 none

1320 (6kN) 1 none

1540 (7TkN) 1 none

1760 (8kN) 1 none

1980 (S9kN) | 1 min second time 5 mins. | anchor steel siowly moved out
and stayed gauge slipped back to
9kn then started retesting

2200 (10kN) 1 none

2420 (11kN) 1 none

2640 (12kN) 1 ‘none

2860 (13kN) 1 none

3080 (14kN) 1 none

3300 (15kN) 1 none

3520 (16kN) 1 none

3740 (17Kn) 1 none

3960 (18kN) 1 none

4180 (19kN) 1 none

4400 (20kN) 5 minutes maximum load of test equipment
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Test Results on Cintec Anchor No. 3

Load on Anchor (lbs) 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 (8kIN) 1 none

1680 (9kN) stripped thread on test anchor

247




© Cintec 2022

Rev 6 October 2022

Test Results on Cintec Anchor No. 4

Load on Anchor (lbs) 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 (TkN) 1 none
1760 (8kN) 1 none
1980 (9kN) 1 none
2200 (10kN) 1 none
2420 (11kN) 1 none
2640 (12ZkN) 1 none
2860 (13kN) 1 none
3080 (14kN) 1 none
3300 (15kN) 1 none
3520 (16kN) 1 none
3740 (17Kn) 1 none
3960 (18kN) 1 none
4180 (19kN) 1 none
4400 (20kN) 5 minutes maximum load of test equipment

No visible damage to the anchor was observed at all increments of the load.
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Test Results on Cintec Anchor No. 5

Load on Anchor (Ibs) 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 (6kIN) 1 none
1540 (7kN) 1 none
1760 (8kN) 1 none
1980 (9kN) steel connector broke
Test Results on Cintec Anchor No. 6
Load on Anchor (lbs) Holding Time Minutes Observations
220 (1KN) 1 none
440 (2ZkN) 1 none
660 (3kN) 1 none
880 (4kN) 1 none
1100 (5kIN) 1 none
1320 (6kN) 1 none
1540 (TkN) stripped thread on test anchor
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Test Results on Cintec Anchor No. 7

Load on Anchor (lbs) Holding Time Minutes Observations
220 (1kN) 1 none
440 (2kN) 1 none
660 (3kN) 1 none
880 (4kN) ¢ none
1100 (5kN) 1 none
1320 (6kN) 1 none
1540 (7kIN) none
1760 (8kN) 1 none
1980 (9kN) 1 none
2200 (10kN) stripped thread on test anchor

Compressive strength of grout

Strength of Calicanto

Sample 1
Sample 2
Sample 3

8,500 1b
10,000 1b
9,000 1b

Average strength of sample 9,267
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REINFORCEMENT SYSTEMS

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
with rubble infill. Each anchor location was given a unique identifying
number. The Test Anchors were designated 31-14, 36-11 and 36-15.

253



© Cintec 2022 Rev 6 October 2022

CINTEC

REINFORCEMENT SYSTEMS

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
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
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
for accurate readings. This model is a
continuous dial with a reading of 0-100,
for direct readings.

See picture #4,5and 6
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Picture #5

Picture # 6
255



© Cintec 2022

Rev 6 October 2022

FIELD DATA FORM
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REINFORCEMENT SYSTEMS

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
2Kn 2Kn .0615 .0615 .0000 or anchor- dial gauge variance likely
3Kn 3Kn .0615 .0580 .0035 due to equipment / surface settling
4Kn 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
2Kn 2 KN .0425 .0430 .0005 or anchor- dial gauge variance likely
3Kn 3Kn .0440 .0440 .0000 due to equipment / surface settling
4Kn 4 Kn .0450 .0450 .0000
ANCHOR 3 #36-15
Load Begin | Load End Dial Begin Dial End Dial Change Observation
1Kn 1Kn .0565 .0565 .0000 No discernible change to substrate
2 Kn 2kn .0565 .0570 .0005 or anchor- dial gauge variance likely
3Kn 3Kn .0540 .0540 .0000 due to equipment / surface settling
4Kn 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. Agatha Lopez
Joe Hoskins NCC Joe Hoskins
Steve Woodburry Jokinen Engineering Steve Woodburry
James Reid Keystone Masonry James Reid
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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

Gene P. Quesnel

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

K2E 8A5
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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 %" embed (terminating in Siporex) and 5 anchors of 5 %" embed (terminating between
Siporex and insulation). All anchors installed to Cintec protocol. Anchors were embedded in a 3% 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.
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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 ¥2” inches and 1 with embed of 5 %2”.
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 Ibs.

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 Ibs. 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.

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

© N O~ R
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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
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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 1C8

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 ' " intégration (se terminant dans le Siporex) et 5 ancres de 5 %" 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 % " 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 contreplaqué pourrait
facilement étre rapproché sur le toit avec une vis a bois avant le gonflage de I'ancre. Une fois que I'ancre est
en place le contreplaqué ne peut pas bouger.
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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 2
" et 1 avec intégration de 5 7%". Toutes équipé d'une férule pour permettre la fixation de I'équipement d'essai.
Comme toutes les ancres de 4 V2" 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. Voir 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 de1 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, modéle 2000, numéro de série 01675430370. Le compteur
d'essai Hydrajaws est un systéme destiné spécifiquement 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
I'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.

0O NO O, WON -
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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 précéde 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
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Digital Test Report

CLIENT DETAILS

Client: Hochtief

Contact: Daniel Parkes
Address:

Telephone: 07773046284

Email:

Ref/Job No: RS7 - Route Clearance

FIXINGS DETAILS

Manufacturer: Cintec International
Limited

Size: 16mm

Type: Grip Bar

Fixing/Cable: Fixing

Material/Substrate:Brick

Application:

Embedment: 250mm

Description: 50mm drill hole

01/10/2016

SITE DETAILS

Site Location: A3102 Royal Wootton
Bassett

Site Contact(s): Daniel Parkes

Telephone:

Email:

Witnesses Present: Dennis Lee & Allan Buckley

(rancz

Manufacturer: Cintec International
Limited

Size: 16mm

Type: Grip Bar

Fixing/Cable: Fixing

Material/Substrate:Brick

Application:

Embedment: 250mm

Description: 50mm drill hole

rxncs.

Manufacturer: Cintec International
Limited

Size: 16mm

Type: Grip Bar

Fixing/Cable: Fixing

Material/Substrate:Brick

Application:

Embedment: 250mm

Description: 50mm drill hole

(rancs

Manufacturer: Cintec International
Limited

Size: 16mm

Type: Grip Bar

Fixing/Cable: Fixing

Material/Substrate:Brick

Application:

Embedment: 250mm

Description: 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.
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Digital Test Report

REPORT GRAPHS
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CINTEC ANCHOR TESTING

Load Test Results
In-house Testing

SUPERVISED BY:
PETER SOBEK ING.
(1996)
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Hilti [Gt. Britain) Limited
1 Tratford Wharf Road
Manchester M17 1BY

Telephone: 061-886 1000 Fax: 061.872 1240
Techmical Advisory Service Telephone: 061-886 1144

Certificate of Calibration

GAUGE REF. No. ovvocivamecescoascinaca] HE B v na T
GAUGE RANGE ..o 0. 20kN/1bF
MOBEL Mow cvnisinmisimsm e R B R s

We certify chac this Gauge has been inspecred and calibrated for accuracy and passed within our limirs
of plus or minus 2% F.S.D.

Results obrained at calibracion 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

Calibraron mraceable to N.P.L. Standards

Accuracy of gauges as staced above cannot be guaranceed should the unit be subjecred ro mis-use.
Gauge will be permanently damaged should maximum load be exceeded.

This unic will be due for calibration on cooeeeiiees

A e U I R oy . R e o

Grder Mo s MABTOR o i Do of Calibration .08 Jyne 13395

Customer .—coovmne HLIEL (6. Britain) Limited

Approved Signatory .........

T LT S T T R - S
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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 0to 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 stainiess steel square hollow section.

Grade 304 515

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

20mm x 20mm x 2mm stainless steel square hollow section.
Grade 304 515
Proof siress = 195 N/mm?

Tensile sarength = 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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I TDL WG LITTAaLS
[Type of Test: Install Date | Test Date
| Direct Axial Pull 04,01.96 30.04.96
Anchor Type
Site Address: M12 Studding
Warehouse =
Loas-5irt | TimeHsid | Losg-End | Exsnsion | Relsxstion |Unit 23/24, I'Embodmuﬂnapm
KN KA mm. mm. Albany Industrial Estate, 200mm
1 2 mins. 1 0.00 0.00 |Newport, _
2 2 mins. 2 0.00 0.00 [Borough of Newport, Bore Hole Diameter
3 2 mins. 3 0.01 0.01 South Wales. 24 mm
4 2 mins. 4 0.06 0.06
5 2 mins. 5 0.08 0.08 Base Material
[ 2 mins. 6 0.09 0.09 Medium Density Brick
7 2 mins. 7 0.08 0.08
B 2 mins. 8 0.10 0.10 Required Load
o 2 mins, 8 0.11 0.11
10 2 mins. 10 0.11 0.11__[Anchor Location ==—
11 2 mins. 11 0.12 0.12  [Test wall Grout Type
12 2 mins. 12 0.12 0.12 Presstec Standard
13 2 mins. 13 0.13 0.13
14 2 mins. 14 0.14 0.14 Anchor matenial
15 2 mins. 15 0.14 0.14 Stainless Steel
16 2 mins. 16 0.15 0.15
17 2 mins. 17 0.15 0.15
18 2 mins. 18 0.16 0.16 20
19 2 mins. 18 0.18 0.16 1 <
. @
T 16
*
* +
&
#12 S
» ¢
{0 >
&
]
kS
6 *-
@
4 2
®
2
4+
x l
0 0.05 0.1 Q.15 02
Extension - mm.
Company Name: | Name: Any Stamps or Seals from Witnasses
|Cavity Lock Ssytems Limited |Peter Sobek
Company Address: [M Address:
Factory Road, Friedhofstr. 37b
[Newport, D63322 Rodermark
h of Newport, Germany
South Wales,
INPe 5FA
Pearsons Present Company Position ﬂ'mm
Dennis Lee Cavity Lock Systems Limited Technical Advisor
Peter Sobek Ingenieurbureau Sobek Independent Witness

Cavity Lock Systems Limited, Factory Rosd, Newport, Borough of Newport, South Waiss, NF# 5FA Tel: 01633 246614 - Fax: 01633 246110

This Certificate must be filled in full and be signed by the Testing Officer and at laast ons Witnass
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I SOt Wl kIwvaLe

' Type of Test: Install Date | Test Date
Direct Axial Pull 04.01.96 25.06.96
Anchor Type
Site Address: M12 Studding
- Warehouse — _
Losd-Swert | TimeMeld | Losd-End | Exension Relaxation  |Unit 23/24, Embedment Depth
KA K mm. mm. __|Albany Industrial Estate, |200mm
2 2 mins. 2 0.00 0.00 _|Newpon,
4 2 mins. 4 0.03 0.04 Borough of Newport, Bore Hole Diameter
] 2 mins. -] 0.12 0.12 South Wales. 24mm
8 2 mins 8 0.18 016 =
10 2 mins. 10 0.20 0.21 Base Material
12 2 mins. 12 0.25 0.25 Medium Density Brick
14 2 mins. 14 0.29 0.29
6 2 mins. 16 0.32 0.32 "ﬁmwu Load
18 2 mins 18 0.37 0.37
20 2 mins. 20 0.43 0.44 Anchor Location
22 2 mins, 22 0.50 050 [Test Wall Grout Type
24 2 mins. 24 055 | 055 Presstec Standard
26 2 mins. 26 0.58 0.59
28 2 mins.. 28 0.62 0.62 Anchor Material
30 2 mins. 30 0.66 0.67 Stainless Steel
a2 2 mins. 32 0.72 0.73
34 2 mins. 34 0.77 0.78
3 | 2 mins. 36 0.64 0.85 80
38 2 mins. 37.5 0.86 0.81
40 2 mins. 38 0.85 0.97 50
42 2 mins. 41.5 1,01 1.04 *®
a4 2 mins. 43 1.08 113 40 o2
46 2 mins. a4 1.16 1.18 z % e s
[ " P
U
E: “3. S .
o
10
)
o *
o L )
DO0 020 040 080 080 100 120 140
Extanaion - mm.
Company Name: Engineers Name: Any Smmps o Seals from Witnesses
(Cavity Lock Systems Limited Peter Sobek
| Company Address: Address:
|Factory Road, Friedhofstr. 37b
|Newpor, De3322 Rodermark
Iw Of Newport, Germany
South Wales.
NP8 S5FA
Persons Present Company Position Signature
Dennis Lee Cavity Lock Systems Limited [ Technical Advisor
Peter Sobek Ingenieurbureau Scbek Independent Witness

Cavity Lock Systems Limited, Factory Rosd, Newport, Borough of Newport, South Wales, NPS 5FA Tel: 01633 246614 - Fex: 01633 246110
This Certificate must be filed in full and be signed by the Tasting Officer and st least one Witness

271




© Cintec 2022 Rev 6 October 2022

oL WSl LITIwELE
' rT'MW of Test: Install Date | Test Date
|Diect Axial Pull 04.16.96 16.07.96
Anchor Type
Site Address: M12 Studding
- Warehouse =
Losd-Surt | Timetels | Losd-End | Exension | “--mzllumma. me
KN K mm. mm. _ |Albany Industrial Estate, 200mm
2 2 mins. 2 0.00 0.00
4 2 mins. 4 0.00 0.00 |Borough of Newport, Bore Hoie Diameter
3 2 mins. 6 0.01 0.01 _ |South Wales. 24mm
8 2 mins. 8 0.02 0.02
10 2 mins. 10 0.03 0.03 Base Material
12 2 mins. 12 0.03 0.03 Medium Density Brick
14 2 mins. 14 0.04 0.04
16 2 mins. 16 0.05 0.05 Required Load
18 2 mins. 18 0.06 0.06
20 2 mins. 20 0.08 0.08  |Anchor Location
22 2 mins. 22 0.09 0.08  |Test Wall Grout Type
24 2 mins. 24 0.10 0.10 Presstec Standard
26 2 mins. 26 0.1 0.11 el
26 2mins. | 28 0.11 0.11 Anchor Matarial
30 2 mins. 30 0.12 0.12 Stainless Steel
32 2 mins, 32 0.13 0.13
34 2 mins. 34 0.14 0.14
3 2 mins. 36 0.16 0.16 70
38 2 mins. 38 0.18 0.18
40 2 mins. 40 0.19 0.19 &0 Y
2 | 2mins. | &1 021 0.21 o ¢
44| 2mins. | 43 0.24 0.24 ” =
46 2 mins. 45 0.26 0.26 2 w0 ’,_-r'
48 2 mins. 47 0.3 0.31 ; o
50 2 mins. 48 0.32 0.34 3 20 s
52 2 mins. 50 0.36 0.37
54 2 mins. 52 0.41 0.44 20
56 2 mins. 54 0.49 0.52
58 2 mins. 56 0.58 0.61 10 4
60 0.68 .
000 010 020 030 040 050 080 070 080
Extangion - mm.
Company Name: Name: Any Samps or Seals from Witnasses
[Cavity Lock Systems Limited Peter Sobek
Company Address: Engineers Address:
|Factory Road, Friedhofstr. 37b
[Newport. D63322 Rodermark
h of Newport, Germany
South Wales,
|NP SFA
Dennis Lee Cavity Lock Systemns Limited Technical Advisor
Peter Sobek Ingenieurbureau Sobek Independent Witness

Cavity Lock Systems Limited, Factory Road, Newpor, Borough of Newport, Scuth Wales, NP9 S5FA Tel: 01633 246614 - Fax: 01633 246110
This Certificate must be filed in full and be signed by the Testing Officer and at least one Wiiness
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1 GOl WS UIVAaLT
Type of Test: Install Date | Test Date
|Direct Axial Pull 04,01.96 26.06.86
L u Anchor Type
Site Address: M12 Studding
Warehouse =
Unit 23/24, ,?-Emw Depth
KA. KN men. mm. |Albany Industrial Estate, 300mm
2 2 mins. 2 0.00 0.00 _|Newpor,
[ 2 mins. 4 0.00 0.00 h of Newpon, Bore Hole Diameter
[ 2 mins. -] 0.00 0.00 South Wales. 24mm
8 2 mins. B 0.00 0.00
10 2 mins. 10 0.00 0.00 Base Material
12 2 mins. 12 0.05 0.05 Medium Density Brick
14 2 mins. 14 0.10 0.10
16 2 mins. 16 0.14 0.15 Required Load
18 2 mins. 18 0.19 0.18
20 2 mins. 20 0.24 0.24  |Anchor Location
22 2 mins. 22 0.28 0.28 |Test Wall Grout Type
24 2 mins. 24 0.33 0.34 Presstec Standard
26 2 mins. 26 0.38 0.39
28 2 mins. 28 0.44 0.45 Anchor Meterial
30 2 mins. 30 0.48 0.50 Stainiess Steel
a2 2 mins. 31.5 0.56 0.57
34 2 mins. 34 0.62 0.63
36 2 mins. 36 0.§_7 0.67 7o
38 2 mins. 38 0.68 0.68
40 2 mins. 40 0.67 0.67 %
42 2 mins. 42 0.74 0.74 4+ 1
a4 2 mins. a4 0.74 0.74 5 o
46 2 mins. 46 0.74 0.74 z 0 ‘
48 2 mins. 48 0.74 0.78 » ]
50 2 mins. 49 1.28 1.31 L ES o
52 2 mins. 50 1.40 1.47 & .
54 2 mins. 52 1.58 1.63 20 —got
56 2 mins. 53 1.78 1.99 &
58 10 {'
g :
0.00 020 040 0.60 080 1.00 120 140 1.60 1.80 200
Extension - mm.
Company Name: Engineers Name: [Any Stamps of Seais from Withesses
M Lock Systems Limited Peter Sobek
Company Address: Engineers Address:
Factory Road, Friedhofstr. 37b
Newport, D63322 Rodermark
Borough of Newport, Germany
South Wales.
|nPe 5FA
Persons 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, NPG 5FA Tel: 01633 246814 - 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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13 Wl llivale
Type of Test: Install Date | Test Date
Direct Axial Pull 04.01.96 08.07.96
Anchor Type
Site Address: M12 Studding
. arehouse
Load-Start | Time Heid | Load-End | Exension | Relszation |Unit 23/24, Embedment Depth
KA KN, mm. mm. Albany Industrial Estats, 300mm
2 2 mins. 2 0.00 0.00 Newport, i =
4 2 mins. a 0.00 0.00 |Borough of Newport, Bore Hole Diameter
6 2 mins. 6 0.00 0.00 |South Wales. 24mm
8 2 mins. [ 0.00 0.00
70 2 mins. 10 0.01 0.01 [Eiu Material
12 2 mins. 12 0.01 0.01 Medium Density Brick
14 2 mins. 14 0.02 0.02
18 2 mins. 16 0.04 - 0.04 Required Load
18 2 mins. 18 0.08 0.06
20 2 mins. 20 0.08 0.08 Anchor Location
22 2 mins. 22 0.10 010 [Test Wall Grout Type
24 2 mins. 24 0.13 0.13 Presstec Standard
26 2 mins. 26 0.16 0.16
28 2 mins. 28 0.20 0.20 Anchor Material
30 2 mins. 30 0.24 0.24 Stainless Steel
32 2 mins. 32 0.28 029
34 2 mins. 34 0.32 0.33
36 2 mins. 36 037 0.38 70
38 2 mins. 38 0.43 0.45 J
40 2 mins. 39.5 0.50 0.52 % P
42 | 2mins. |45 0.58 0.60 z b ®
44 2 mins. 435 0.66 0.70 e e
46 2 mins. 45 0.74 0.77 20 A
48 2 mins. 47.5 0.85 0.90 v ) )
50 2 mins. 48 0.94 0.98 E a0 4 -
52 2 mins 50 1.03 1.08
54 2 mins. 52 1.16 1.20
56 2 mins. 53 128 1.30
58 2 mins. 54 1.44 1.46 0
60 2 mins. 1.78 4
0.00 020 040 0.0 0.80 1.00 120 1.40 1.80 1.80 2.00
Extension - mm.
Company Name: Engineers Name: Any Stamps or Seals from Winesses
Cavity Lock Systems Limited Peter Sobek
Company Address: Engineers Address:
Factory Road, Friedhotstr. 37b
Newport, D63322 Rodermark
|Borough of Newport, Germany .
South Wales,
NP8 5FA
Persons Present Company Position Signature
Dennis Lee Cavity Lock Systems Limited  Technical Advisor
Peter Sabek Ingenieurbureau Sobek independent Witness
Cavity Lock Systems Limited, Factory Road, Newpori, Borough of Newpori, South Wales, NP§ 5FA Tel: 01833 246614 - Fax: 01633 246110
This Cerfificate must be filled in full and e signed by the Testing Officer and at sast one Witness
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1E3L wel Lllivale
' Type of Test: Install Date | Test Date
Direct Axial Pull 04.01.96 08.07.96
Anchor Type
Site Address: M12 Studding
p—— Warehouse
Loed-Sian | TimeHelc | Losd-End | Extension | Relxation |Unit 23/24, ||_Etm Depth
KN KA mm. . Albany Industrial Estate, 300mm
2 2 mins. 2 0.00 0.00 |Newport,
4 2 mins. 4 0.00 0.00 |Borough of Newport, Bore Hole Diametar
6 2 mins. 6 0.00 0.00 |South Wales. 24mm
B 2 mins. 8 0.00 0.00
10 2 mins. 10 0.00 0.00 [Base Material
12 2 mins. 12 0.02 0.02 Medium Density Brick
14 2 mins. 14 0.05 0.05
16 2 mins. 16 0.08 0.08 Required Load
18 2 mins. 18 0.11 0.12
20 2 mins. 20 0.16 0.16 _{Anchor Location ——
22 2 mins. 22 0.20 0.20 |Test Wall Grout Type
24 2 mins. 24 0.25 0.25 Presstec Standard
26 2 mins. 26 0.30 0.31
—28 2 mins. — 28 0.35 0.35 Anchor maierial
30 2 mins. 30 0.40 0.40 Stainless Steel
32 | 2mins. | 315 0.45 0.47
34 2 mins. 33.5 0.51 0.52
36 2 mins, 35.5 0.57 0.58 60
38 2 mins. 38 0.68 0.65 *
40 2 mins. 39 0.70 0.72 50 P
42 2 mins. 415 0.78 0.80 P )
44 2 mins. 43 0.86 0.89 & P
46 2 mins. 45 0.95 0.99 o
48 2 mins. 47 1.04 1.08 v ap . i
50 2 mins. 48 1.16 1.20 g Pad
52 2 mins. 50 1.27 1.31 ) 0
54 1,45 & 1
&
10 g—
3
CO0 020 040 060 080 100 120 140 180
Extension - mm.
Company Name: Erqtmm Name: Any Stamps o Seals from Witnesses
|Cavity Lock Systems Limited Peter Sobek
Company Address: Address:
|[Factory Road, Friedhofstr. 37b
[Newport, D63322 Rodermark
[Borough of Newport, Germany
[South Wales.
NPg S5FA
[Persons Present Company Pasition Signature
Dennis Lee Cavity Lock Systems Limited Technical Advisor
Peter Saobek i ieurbureau Sobek Independent Witness

Cavity Lock Systerns Limited, Factory Road, Newport, Borough of Newport, South Walas, NPS 5FA Tel: 01633 248614 - Fax: 01633 245110

This Certficate must be filled in full and be signad by the Testing Officer and st least one Witness
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I SOk Wel MliIwale

‘ Type of Test: Install Date | Test Date
Direct Axial Pull 04.01.96 25.06.96
Anchor Type
Site Address: M12 Studding
Warehouse - =
Losd-Stari | TimeHeld | Losd-End | Exenslon | Relexssion |Unit 23/24, Embedment Depth
KN, KN men mm. Elbnny Industrial Estate, 200mm
2 2 mins. 2 0.00 0.00  |Newport, _
4 2 mins. 4 0.00 0.00 _ |Borough of Newport, Bore Hole Diameter
& 2 mins. 6 0.00 0.00 |South Wales. 30mm
8 2 mins. 8 0.01 0.01
10 2 mins. 10 0.02 0.02 Base Material
12 2 mins. 12 0.05 0.05 Medium Brick
14 2 mins. 14 0.07 0.08
16 2 mins. 16 0.10 0.11 rnnwhdl.ud
18 2 mins. 18 0.13 0.13
20 2 mins. 20 0.16 0.17 Anchor Location 2
22 2 mins. 22 0.19 020 |Test Wall Grout Type
24 2 mins. 2 0.23 0.23 Presstec Standard
26 2 mins. 26 0.26 0.27
28 2 mins. 28 0.20 0.21 ; Anchionr aterial
30 2 mins. 30 0.33 0.34 Stainless Steel
32 2 mins. 32 0.32 0.32
34 2 mins. 34 0.28 0.30
36 2 mins. 38 0.30 0.30 60
38 2 mins. 38 0.27 0.30 J e |*
40 2 mins. 40 0.32 0.34 50 o
42 2 mins. 42 0.37 0.40 +*
44 2 mins. 44 0.44 0.48 40 .
3 2 mins. a5 0.49 0.52 z 1%
48 2 mins. 47 0.58 0.63 " %0 s
50 2 mins. 49 0.68 0.71 +° A, &
52 2 mins. 51 0.78 0.83 = i e £
54 2 mins. 52 0.89 0.85 JD'T
56 1.03 &
10 L
0
000 020 040 060 08B0 100 120
Extension - mm.
Company Name: Name: Any STBmMps or Seals from Wilnesses
Cavity Lock Ssytems Limited Peter Sobek
Company Address: Engineers Address:
Factory Road, Friedhofstr. 37b
Newport, D63322 Rodermark
Borough of Newpart, Germany
South Wales.
|NPB SFA
Persons Present Company Position Signature
|Dennis Lee Cavity Lock Systerns Limited Technical Advisor
Peter Sobek I ieurbureau Sobek Independent Witness
Cavity Lock Systems Limited, Factory Road, Newport, Borough of Newport, South Wales, NP8 5FA Tel; 01633 245614 - Fax: 01833 246110
This Certificats must be filed in full and be Egned by the Testing OMcer and st least ohe Withess
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1Pt WGl MIIwltLe

Type of Test: Install Date | Test Date
|Direct Axial Pull 04.01.86 25.06.96
[ Anchor Type
 SHe Address: M12 Studding
‘Warahouse
Losd-Start | TimeMeld | Loed-End | Extension | Relstion |Unit 23/24, Embedment Depth
KM, KN, mm. mm, Albany Industrial Estate, 200mm
2 2 mins. 2 0.00 0.00  [Newport, -
4 2 mins. 4 0.00 0.00  |Borough of Newport, Bore Hole Diameter
6 2 mins. -] 0.00 0.00 |South Wales. 30mm
] 2 mins. B 0.01 0.01 IS
10 2 mins. 10 0.03 0.03 Base Material
12 2 mins. 12 0.04 0.04 Medium Density Brick
14 2 mins. 14 0.07 0.07
16 2 mins. 16 0.10 0.10 Required Load
18 2 mins. 18 0.12 0.12
20 2 mins. 20 0.15 0.15 |Anchor Location - .
22 2 mins. 22 0.17 0.17 _ [Test Wall Grout Type
24 2 mins. 24 0.1 0.21 Presstec Standard
26 2 mins. 26 0.24 0.24
28 2 mins. 28 0.26 0.26 Anchor Material
30 2 mins. 3o 0.28 0.30 Stainless Steel
3z 2 mins. 32 0.31 0.32
34 2 mins. 34 0.33 0.33
36 2 mins. 38 0.35 0.36
38 2 mins. 38 0.39 0.40
40 2 mins. 40 0.43 0.44 o
42 2 mins. 42 0.48 0.50 & *
4 2 mins. 44 0.55 0.57 , *
46 2 mins. 45 0.60 0.62 z ;
48 2 mins. 47 0.67 0.68 x
50 2 mins. 48 0.73 0.75
52 2 mins. 50 0.76 0.81 g
54 2 mins. 51 0.88 0.88
56 2 mins. 53 0.98 0.99
58 2 mins. 54 1.18 1.22
60
020 040 O0BD O0BO 100 120 140
Extension - mm.
Company Name: Engineers Name: Any Stamps or Ssais from Witnessas
Cavity Lock Systems Limited Peter Sobek
Address: Address:
Factory Road, Friedhotfstr. 37b
Newport, D63322 Rodermark
Borough of Newport, Germany
South Wales.
|NP9 SFA
Dennis Lee Cavity Lock Systems Limited Technical Advisor
Peter Sobek Ingenieurbureau Sobek Independent Witness
Cavity Lock Systems Limited, Factory Road, Newporl, Borough of Newport, South Wales, NPS SFA Tel: 01633 246614 - Fax: 01633 246110
This Certificate must be filled in full and be signed by the Tasting Officer and at least one Witness
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1 est Lertricate

Type of Test: Install Date | Test Date
] Direct Axial Pull 04.01.96 16.07.96
" Anchor Type
Site Address: M12 Studding
| arehouse
Load-Start | TimeHeld | Losd-End | Extension Reixzation | Unit 23/24, Embedment Depth
K. KN mm mm. Albany Industrial Estate, 200mm
2 2 mins 2 0.00 0.00 l'glwpom I
4 2 mins. 4 0.00 0.00  |Borough of Newport, Bore Hole Diameter
6 2 mins. 6 0.01 0.01 South Wales. 30mim
B8 2 mins. 8 0.01 0.01
10 2 mins. 10 0.03 0.03 [Base Material
12 2 mins. 12 0.06 0.06 Medium Density Brick
14 2 mins. 14 0.08 0.09
16 2 mins. 16 0.11 0.12 Required Load
18 2 mins. 18 0.15 0.15
20 2 mins. 20 0.17 0.17__|Anchor Location =
22 2 mins. 22 0.20 0.20 |Test Wall Grout Type
24 2 mins. 24 0.25 0.25 Presstec Standand
26 2 mins. 26 0.28 0.28
28 2 mins. 28| 032 0.33 Anchor Material
30 2 mins. 30 0.37 0.38 Stainless Steel
32 2 mins. 32 0.43 0.44
34 2 mins. 34 0.47 0.48
38 2 mins. 36 0.53 0.54 70
38 2 mins. 38 0.58 0.60
40 2 mins. 40 0.64 0.66 % o +*
42 2 mins. 415 0.73 0.77 e ®
44 2 mins. e 0.82 0.85 P
46 2 mins. 46 0.80 0.93
48 2 mins. 47 1.00 1.04
50 2 mins. 48 1.07 1.11
52 2 mins. 51 1.21 1.28
54 2 mins. 53 1.34 1.38
58 2 mins. 55 1.44 1.58
58 2 mins. 56 1.75 1.79
60 1.87
0.00 0.20 040 0.80 0.B0 1.00 1.20 140 1.60 1.80 2.00
Extension - mm.
Company Name: Name: Any Stamps or Esals from Witnassas
Cavity Lock Systems Peter Scbek
Company Address: Engineers Address:
|Factory Road, Friedhotstr. 37b
[Newport, D63322 Rodermark
o‘
ISwlh Wales,
INPe 5FA
Persons Present Company Position Signature
Dennis Lee Cavity Lock Systems Limited Technical Advisor
Peter Sobek I ieurbureau Sobek Independent Witness

Cavity Lock Systems Lim#tad, Factory Road, Newpor, Borough of Newport, South Wales, NP9 5Fa Tel: 01633 248614 - Fax: 01633 246110

This Carificate must be filied in full and he sinned by the Testinn Officar and at least nne Whnass
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1esL veruncawe
o S
Type of Testi: Instal] Date  |Test Date
Direct Axial Pull 04.01.96 25.06.96
Anchor Type
Site Address: M12 Studding
= Warehouse
Losd-Start | TimeMeld | Load-End | Emension | Relsstion |UNit 23/24, = [Embedment Depth
KN, KN mm. mer Albany Industrial Estate, 300mm
2 2 mins 2 0.00 0.00 |Newport, e nl
4 2 mins 4 0.00 0.00  |Borough of Newport, Bore Hole Diameter
3 2 ming 5 0.00 0.00  [South Wales. 30mm
B 2 mins B 0.00 0.00
10 2 mins 10 0.01 0.01 Base Material
12 2 mins 12 0.03 0.03 Medium Density Brick
14 2 mins 14 0.05 0,05
16 2 mins 16 0.06 0.06 lﬁ-qw.-d Load
18 2 mins 18 0.08 0.09
20 2 mins 20 0.10 0.10 __ |Anchor Location .
22 2 mins 22 0.13 0.3 |Test Wall Grout Type
24 2 mins 24 0.16 0.16 Presstec Standard
26 2 mins 26 0.18 0.18
28 2 mins 28 0.22 0.22 Anchor Material
30 2 mins 30 0.26 0.26 Stianless Steel
32 2 mins 32 0.30 0.31
34 2 mins 34 0.34 0.35
36 2 mins 36 0.37 0.38 70
38 2 mins 38 0.39 0.39
40 2 mins 40 0.37 0.39 &0 = ey
42 2 mins 42 0.37 0.39 5 o P
4 2 mins 7] 0.40 0.41 P
46 2 mins 46 0.43 0.44 % a0 R 3
48 2 mins a7 0.45 047 ® -
50 2 mins 49 0.49 05 LE P T
52 2 mins 50 0.54 0.56 ?
54 2 mins 52 0.61 0.62 L
56 2 mins 54 0.66 0.68 ? 4
58 2 mins 56 0.6 0.72 10 3¢
60 56 0.76 & _
000 010 020 030 040 050 080 070 0.80
| Extension - mm
| Company Name: Engineers Name: Any Stamps or Seals from Witnesses
Cavity Lock Systems Limited Peter Sobek
Company Address: Engineers Address:
Factory Road, Friedhofstr. 37b
Newport, D63322 Rodermark
Borough of Newport, Germany
South Wales.
NP3 5FA
Persons Present Company Position Signature
Dennis Lee Cavity Lock Systems Limited Technical Advisor
Peter Sobek Ingenieurbureau Sobek Independent Witness
Cavity Lock Systems Limited, Factory Road, Newpon, Borough of Newport, South Wales, NP9 5FA Tal: 01633 246614 - Fax: 01633 246110
This Certificate must be filked in full and be sioned by the Testino Officer and at least one Winess
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1 TOL WSl LLHTIVAaLS
[Type of Test: Install Date | Test Date
'plmct Axial Pull 04.01.96 26.06.96
Anchor Type
Site Address: M12 Studding
arehouse
Losd-Stant | TimeHeld | Losd-End Extansion Rsiaxation  |Unit 23/24, Embedment Depth
KN, KM man, mm Albany Industrial Estate, 300mm
2 2 mins. 2 0.00 0.00 |Newport, - ol
4 2 mins. 4 0.00 0.00 _ |Borough of Newpor, Bore Hole Diameter
6 2 mins. -] 0.00 0.00 South Wales. 30mm
8 2 mins. 8 0.00 0.00
10 2 mins. 10 0.00 0.00 (Base Material
12 2 mins. 12 0.01 0.01 [ Medium Density Brick
14 2 mins. 14 0.02 0.02
16 2 mins. 16 0.03 0.04 Required Load
18 2 mins. 18 0.05 0.06
20 2 mins. 20 0.07 0.07 |Anchor Location
22 2 mins. 22 0.09 0.08 |Test Wall Grout Type
24 2 mins. 24 0.12 0.12 Presstec Standard
26 2 mins. 26 0.14 016 |
28 2 mins. 28 0.17 0.17 Anchor Material
30 2 mins. 30 0.19 0.19 Stainless Steel
32 2 mins. 32 0.21 0.21
34 2 mins. 33.5 0.24 0.25
36 2 mins. 35 0.27 0.28 60
38 2 mins. 38 0.33 0.33
40 2 mins. 39 0.37 0.39 50
42 2 mins. 41 0.44 0.46 &
a4 2 mins. 43 0.49 0.51 40 o2
46 2 mins. 45 0.55 0.56 z i .
a8 | amins. | 46 0.61 i o
50 0.70 3 ¥
. k|
20 +—o%
"y
10
4
.3
000 010 020 030 040 050 060 070 080
Extension - mm.
|Company Neme: EnginesrsNeme: | Any Stamps or Sesls from Wiesses |
|Cavity Lock Systems Limited Peater Sobek
|Company Address: Engineers Address:
[Factory Road, Friedhofstr. 37b
Newpor, |D83322 Rodermark
Borough of Newport, |Germany
South Wales.
NP9 5FA
Persons 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 Waies, NP8 SFA, Tel: 01633 246614 - Fax: 01633 246110
This Certificate must be filed in full and be signed by the Testing Officer and at laast one Witness
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1e35L veruicale

281

Type of Test: Install Date | Test Date
Dinec Axial Pull 04.01,96 26.06.96
Anchor Type
Site Address: M12 Studding
I Wraehouse =
Load St | TimeMeid | Load-End | Exiension | Relaxsion |Unit 23724, [Embedment Depth
KA. KN, mm, mm. __|Albany Industrial Estate, 300mm
2 2 mins. 2 0.00 0.00 |Newpor, 7
4 2 mins. 4 0.00 0.00 _ |Borough of Newpori, Bore Hole Diameter
6 2 mins. 6 0.00 0.00 |South Wales. 30mm
8 2 mins. 8 0.00 0.00
10 2 mins. 10 0.03 0.03 Base Material
12 2 mins. 12 0.06 0.06 Medium Density Brick
14 2 mins. 14 0.08 0.08 -
16 2 mins. 16 0.10 0.10 Required Load
18 2 mins. 18 0.13 0.13
20 2 mins. 20 0.15 0.15 |Anchor Location
22 2 mins. 22 017 0.10 |[Test Wall Grout Type
24 2 mins. 24 0.20 0.20 Prasstec Standard
26 2 mins. 26 0.23 0.24
28 2 mins. 28 0.26 0.27 ~ | Anchor Material
30 2 mins. 30 0.30 0.31 Stainless Steel
3z 2 mins. 32 0.35 0.35
34 2 mins. 34 0.40 0.40
36 2 mins, 38 0.44 0.44 60
38 2 mins. 38 0.48 0.49
40 2 mins. 39 0.55 0.55 s et
42 2 mins. 42 0.61 0.61 L o?
4z 2 mins. 43 0.67 0.68 P .
45 2 mins. 44 0.73 0.74 = i L".
48 | 2mins. | 46 0.80 0.82 " P
50 2 mins. 48 0.80 0.92 B ) b,*
52 2 mins. 48 1.03 1.10 &
—.—sr4 m .?
10, -
3
0 L J
000 020 040 080 0BO 100 120
Extension - mm.
Company Name: | Engineers Name: Any Stamps or Seals from Withesses
Cavity Lock Systems Limited Peter Sobek
Company Address: Ei Address:
Factory Road, Friedhofstr. 37b
Newport, D&3322 Rodermark
|Borough of Newpor, Germany
South Wales.
NP9 S5FA
(Persons Present Company Position Signature
Dennis Lee Cavity Lock Systems Limited Technical Advisor
Peter Sobek Ingenieurbureau Sobek Independent Witness
Cavity Lock Systemns Limiwd, Factory Road, Newpor, Borough of Newpon, South Wales, NPg SFA Tel: 01633 248614 - Fax: 01633 246110
Thie Cartificate must he fillad in full and he sinnad by the Testinn Officar and at laast anes Winase
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Test Certificate
Type of Test: install Date | Test Date
|Direct Axial Pull 04.01.96 25.06.86
Anchor i‘rypc
Site Address: 15mm x 15mm x 1.5mm
: erhouu 2 —
Losd-Surt | TimeMeld | Losd-End | Extension | Relwsestion |Unil 23/24, Embedment Depth
KM KN mm. mm. Industrial Estate, 500mm
2 2 mins. 2 0.00 0.00 |Newport,
4 2 mins. 4 0.00 0.00 __ [Borough of Newpon, Bore Hole Diameter
6 2 mins. 6 0.00 0.00 [South Wales. 30mm
8 2 mins. 8 0.00 0.00
10 2 mins. 10 0.01 0.01 Ih.- Material
12 2 mins. 12 0.04 0.04 Medium Density Brick
14 2 mins. 14 0.08 0.10 i
16 2 mins. 16 0.18 0.18 Required Load
18 2 mins. 18 0.28 0.28
20 2 mins. 20 0.36 0.37 |Anchor Location
22 2 mins. 21 0.52 0.56 |Test Wall Grout Type
24 2 mins. 22 0.86 0.96 Prasstec Standard
26 2 mins. 24 1.82 1.82
28 2 mins. 26 2.38 2.49 Anchor Material
30 2 mins. 27 2.B8 3.01 Stainless Steel
32
|
| as
|
| 30
2 L 3
& e o e
z 0 :
d o
= 9y
| 3 515
| 10
| 4 1
| 53
| 4
| s}
| 000 040 08B0 120 160 200 240 280 320
1 Exisnsion - mm.
|Company Name: Engineers Name: Any Stamps of Seals from Witnesses
[Cavity Lock Systems Limited Peter Sobek
Company Address: Engineers Address:
|Factory Road, Friedhofstr. 37b
[Newport, D63322 Rodermark
|Borough of Newport, Germany
|South Wales.
NP9 5FA
[Persons Present Company Position Signature
Dennis Lee Cavity Lock Systems Limited Technical Advisor
Peter Sobek In urbureay Sobek Independent Witness
Cavity Lock Systems Limited, Factory Road, Newpor!, Borough of Newport, South Wales, NP9 5FA Tel: 01633 246614 - Fax: 01633 246110
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Test Certificate

Type of Test: install Date | Test Date
Direct Axial Pull 04.01.96 25.06.96
| Anchor 'T]rpe
Site Address: 15mm x 15mm 1.5mm
arehouse =
Load. Stert | TimeHeld | Lsed-Ena | Exmension | Relmustien |Unil 23/24, me
KN, KM mm. mm. Albany Industnal Estate, |S00mm
2 2 mins 2 0.00 0.00 [Newport,
4 2 mins < 0.00 0.00__[Borough of Newport, rﬁn Hole Diameter
6 2 mins 6 0.00 0.00  |South Wales. [30mm
8 2 mins 8 0.00 0.00
10 2 mins 10 0.01 0.01 Base Material
i2 2 mins 12 0.02 0.02 Medium Density Brick
14 2 mins 14 0.08 0.08 W
1B 2 mins 16 0.14 0.15 Required Load
18 2 mins 18 0.23 0.23
20 2 mins 20 0.32 0.32 |Anchor Location
22 2 mins 22 0.69 0.68 |[Test Wall Grout Type
24 2 mins 24 1.46 1.50 Presstec Standard
26 2 mins 25 1.89 1.91
28 2 mins 24 2.29 2.40 Anchor Material
30 Stainless Stesl
35
30
0 R = :
- wpdm * l g 5
5 m i . » r .:
' ;0 = =
! 15 43
b
10
L 2
@
5
4
+ ] ;
0 b
000 040 080 120 180 200 240 280
Extonsion - mm.
Company Name: Name: Any Stamps or Seals from Witnesses
g Savity Lock Systems Limited Peter Sobek
Company Address: Engineers Address:
Factory Road, Friedhofstr. 37b
Newport, RAodemark
‘|Borough of Newport, Germany
{South Wales.
'NPg 5FA
Persons Present Company Position _Signature
Dennis Lee Cavity Lock Systems Limited Technical Advisor
Peter Sobek Ingenieurbureau Sobek Independent Witness
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1esl verlmecale
Type of Test: install Date | Test Date
Diract Axial Pull 04.01.56 08.07.96
. Anchor Type
Site Address: 15mm x 15mm x 1.5mm
| [Warehouse
Losd-Start | TimaMeld | Losd-End | Extension Relmation | Unit 23/24, "MM
KN L mm. mm. Albany Industrial Estate, 500mm
2 2 mins. 2 0.00 0.00 |Newpor,
4 2 mins. 4 0.00 0.00  |Borough of Newport, Bore Hole Diameter
6 2 mins. -] 0.00 0.00 South Wales. 30mm
8 2 mins. 8 0.00 0.00 i
10 2 mins. 10 0.01 0.01 Base Material
12 2 mins. 12 0.02 0.02 Medium Density Brick
14 2 mins. 14 0.03 0.03 _
16 2 mins. 16 0.04 0.04 Required Load
18 2 mins. 18 0.07 0.07
20 2 mins. 20 0.10 0.10 .Annharl.m
22 2 mins. 22 0.27 0.30  [Test Wall Grout Type
24 2 mins. 22 0.82 0.84 Presstec Standard
26 2 mins. 24 2.37 2.43
28 3.12 Anchor Material
Stainless Steel
a0
o
®
= *
o
20 +#
i &
Ll
LR
10
L J
4+
5%
+
0
000 050 100 150 200 250 300 350
Extsnsion - mm.
Company Name: Engineers Name: Any Stamps or Seais from Witnesses
Cavity Lock Systems Limited Peter Sobek
Company Address: Engineers Address:
Factory Road, Friedhofstr. 37b
Newport, D63322 Rodermark
Borough of Newport, Germany
South Wales.
NP8 5FA
[Persons Present | Company Position Signature
|Dennis Lea |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 Tei: 01633 246614 - Fax: 01633 246110

Thie Cartificate mist he filtar in fill and ha zg&iﬂ! hv the Tesfino Officer and at ines? one Wimess
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Test Certificate
Type of Test: Install Date | Test Date
Direct Axial Pull 04.01.86 25.06.86
Anchor Type
[ Site Address: 15mm x 15mm x 1.5mm
‘Warehouse
Losd-Stant | TimeHeld | Load-End | Emension | Relsxstion |Unit 23/24, Embedment Depth
N KN, mm. mm. Albany Industrial Estate, 500mm
2 2 mins. 2 0.00 0.00 |Newport, s _
a 2 mins. 4 0.00 0.00 _|Borough of Newpor, Bore Hole Diameter
6 2 mins. 6 0.00 0.00 |South Wales. 55mm
8 2 mins. -] 0.00 0.00
10 2 mins. 10 0.01 0.01 Base Material
12 2 mins. 12 0.04 0.04 Medium Density Brick
14 2 mins. 14 0.09 0.09
16 2 mins. 16 0.14 0.14 Reguired Load
18 2 mins. 18 0.22 0.22
20 2 mins. 20 0.28 0.28  |Anchor Location
22 2 mins. 22 0.36 036 |Test Wall Grout Type
24 2 mins. 24 0.44 0.44 Presstec Standard
26 2 mins. 26 0.53 0.53
28 2 mins. 28 - 0.64 0.65 Anchor Material
30 2 mins. 30 0.76 0.77 Stainless Stee!
32 2 mins. 32 0.88 0.80
34 2 mins. 34 1.00 1.02
36 2 mins. 36 1.14 1.17 0
38 2 mins. 38 1.30 1.32 s
10 2 mins. 39 1.45 1.49 50 - 5
42 2 mins. 41 1.64 1.69 o ®
7] 2 mins. 43 1.84 1.88 40 e
46 2 mins. 45 2.04 2.08 z L b
48 2 mins. 47 228 2.34 " 30 o
g 50 2 mins. 48 2.53 2.60 g ‘L.’
' 52 2 mins. 50 2.82 2.88 - 20 o
54 &
10
03
000 040 0BO 120 160 200 240 2B0 320
Extension - mm.
Company Name: Engineers Name: Any Stamps or Seals from Winesses
[Cavity Lock Systems Limited Peter Sobek
Company Address: Engineers Address:
actory Road, Friedhofstr. 37b
Newport, D63322 Rodermark
Borough of Nawport, Germany
South Wales.
APS 5FA
Persons Present Company Position Signature
Dennis Lee Cavity Lock Systems Limited Technical Advisor
Peter Sobek ingenieurburea Sobek Independent Witness

- Cavity Lock Systems Limited, Faciory Road. Newport, Borough of Newport, South Wales, NP8 5FA Tel: 01632 246614 - Fax: 01633 246110
This Certificate must be filled in fill and ba sion@BBy the Tastinag Officer and at laast one Witnaas
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1 3L Wl LlITvale
Type of Test: Install Date | Test Date
Diect Axial Pull 04.01.96 25.06.96
Anchor Type
Site Address: 15mm x 15mm x 1.5mm
Warehouse
Loed-Strt | TimeHeld | Losd-Ena | Exansion | Relaxstion |UNit 23/24, [Embedment Depth
KM KN mm. mm. Albany Industnal Estate, 500mm
r 2 mins. 2 0.00 0.00 Newport, -
& 2 mins, 4 0.00 0.00 _ |Borough of Newpori, Bore Hole Diameter
] 2 mins, B 0.00 0.00 |South Wales. 565mm
8 2 mins. B 0.00 0.00 —
10 2 mins. 10 0.01 0.01 Base Material
12 2 mins. 12 0.02 0.03 Mmedium Density Brick
14 2 mins. 14 0.05 0.05
16 2 mins 16 0.08 0.08 thl.ﬂnd Load
18 2 mins 18 0.11 0.1
20 2 mins. 20 0.15 0.15 '_Agchor Location o -
22 2 mins. 22 0.22 022 |Test Wal Grout Type
24 2 mins. 24 0.28 0.30 Presstec Standard
26 2 mins. 26 0.39 0.38
—28 2 mins- 28 0.48 0.48 Anchor Matarial
30 2 mins. 30 0.58 0.50 Stainless Stesl
32 | 2mins. | @2 0.67 0.55
34 2 mins. 34 0.78 0.68
36 2 mins. 36 0.91 0.81 70
38 2 mins. 38 1.05 0.93
40 2 mins. 40 1.19 1.05 60 _ PR J8 It
42 2 mins. 42 1.38 1.22 - ¢ ®
a4 | 2mns. | a4 1.56 1.43 [o*
a6 2 mins. 46 1.75 1.61 ® e
48 2 mins 37 2.01 1.79 » O
50 2 mins. 49 2.27 2.07 3 30 4
52 2 mins. 51 2.48 2.34
54 2 mins. 52 2.77 2.56 20
56 2 mins. 3.12 2.85
58 3.48 10
% % i |
82 4,53 o
000 075 180 2258 300 875 4850 525
Extension - mm.
Company Name: Enginesrs Name: Any Stamps or Seals from Wimesses
Cavity Lock Systems Limited Peter Sobek
(Company Address: Address:
Factory Road, Friedhofstr. 37b
fNewport, D63322 Rodermark
{Borough of Newport, Germany
South Wales.
NP3 5FA
Present Company Position Signature
Dennis Lee Cavity Lock Systems Limited | Technical Advisor
Peter Sobek Ingenieurburea Sobek Independent Witness
Cavity Lock Systems Limited, Factory Rosd, Newport, Borough of Newport, South Wales, NP9 5FA Tal: 01633 248614 - Feax: 01633 246110

This Certificate must be filked in full and be signed by the Testing Officer and a! lsast one Wilness
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1 eS1 wveruncaie
Type of Test: Install Date | Test Date
Diect Axial Pull 04.01.96 25 .06.96
Anchor Type
Site Address: 15mm x 15mm x 1.5mm
= arehouse
Load-Start | TimeHeld | Losd-End | Exwnsion | Relsxation |Unit 23/24, [Embedment Depth
KN, KN mm, mm.  |Albany Industrial Estate, 500mm
2 2 mins, 2 0.00 0.00 |Newport,
4 2 mins. “ 0.00 0.00  |Borough of Newport, Bore Hole Diameter
B 2 mins. 6 0.00 0.00 |South Wales. 55mm
8 2 mins. 3 0.00 0.00
10 Z mins. 10 0.01 0.01 Base Material
12 2 mins. 12 0.02 0.08 Mmedium Density Brick
14 2 mins. 14 0.05 0.05
16 2 mins. 16 0.09 0.09 Required Load
18 Z mins. 18 0.11 0.11
20 2 mins. 20 0.16 0.15 |Anchor Location =
2 2 mins. 22 0.22 0.22 |Test Wall Grout Type
24 2 mins. 24 0.29 0.30 Presstec Standard
26 2 mins. 26 0.39 0.39
28 2 mins. 28 0.48 0.48 Anchor Material
30 2 mins. 30 0.58 0.50 Stainless Steel
2 2 mins. a2 0.67 0.55
34 2 mins. 34 0.79 0.68
36 2 mins. 36 0.91 0.81 70
38 2 mins. 38 1.05 0.93 )
40 2 mins. 40 1.18 1.05 " P >
42 2 mins. 42 1.38 1.22 .®
a4 2 mins. a4 1.56 1.43 » To®
46 2 mins. 46 1.75 1.61 20 i
48 2 mins. a7 2.01 17| X **
50 2 mins. 49 2.27 2.07 3 20
52 2 mins. 51 2.48 2.34
54 2 mins. 52 2.77 2.56 20 4
56 2 mins. 3.12 285
58 3.48 10
60 4.00
62 4,53 0
000 075 150 236 300 375 450 525
Extenalon - mm.
Company Name: |Engineers Name: Any Stamps or Seals from Witnesses
Cavity Lock Systems Limited |Peter Sobek
Company Address: |Engineers Address:
Factory Road, |Friedhofstr. 37b
Newport, D83322 Rodermark
Borough of Newpor, Gamany
South Wales.
NP8 5FA
Persons Present Company Position Signature
|Dennis Lee Cavity Lock Systems Limited Technical Advisor
Peter Sobek Ingenieurburea Sobek Independent Witness

Cavity Lock Systems Limited, Factory Road, Newport, Borough of Newport, South Wales, NP SFA Tel: 01633 246614 - Fax: 01633 2456110

This Cartificate must be fillad in full sn ba sioned by the Taesting Officer and af isast one Witness
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| est vertrncate
Type of Test: install Date | Test Date
Direct Axial Pull 04.01,96 02.09.86
Anchor Type
Site Address: 15mm x 15mm x 1.5mm
Warehouse i) s
Load-Start | TimeMsld | Losd-End | Extension Retmxstion  |Unit 23724, Embedment Depth
KN, KM mm. mm. Albany Industrial Estate, 1000mm
- 3 mins. 2 0.00 0.00  |Newport, N .
4 3 mins. 4 0.00 0.00  |Borough of Newport, Bore Hole Diameter
3] 3 mins. ] 0.00 0.00 |South Wales. 30mm
8 3 mins. 8 0.01 0.01 <.
10 3 mins. 10 0.02 0.02 Bese Material
12 3 mins. 12 0.04 0.04 Medium Density Brick
14 3 mins. 14 0.07 0.07
16 3 mins. 16 0.11 0.11 Required Load
18 3 mins. 18 0.16 0.18
20 3 mins. 20 0.23 0.23 nchor Location
22 3 mins. 22 0.36 0.36 |Test Wall Grout Type
24 3 mins. 24 0.47 0.47 Presstec Standard
26 3 mins. 26 0.60 0.80
28 3 mins. 28 0.74 0.74 Anchor Material
30 3 mins. 29 1.01 1.02 Stainless Steel
32 3 mins. 31 1.33 1.34
34 3 mins, 33 2.20 2.22
38 3 mins. 34 3.30 3.40 “
3% | amins. | 3 3.98 4.07 i e
40 3 mins. 38 4,72 4.82 L '
42 5.36 s 4 £
o g e
i +
o I35 7
iols
15 f
10
s i
0
000 075 150 226 300 378 450 528 600
Extanalon - mm.
Company Name: Name: Any Stamps or Seals from Witnesses
|Cavity Lock Systemns Limited Peter Sobek
Company Address: Engineers Address:
|Factory Road, Friedhofstr. 37b
|Newport, Rodermark
[Borough of Newport, Germany
|South Wales.
[NPg 5FA
Persons Present Company Position Signature
Dennis Lee Cavity Lock Systems Limited Technical Advisor
Petar Sobek Ingenieurbureau Sobek Independent Witness
Cavity Lock Systems Limitad, Faciory Rosd, Newport, Borough of Newpon, South Wales, NP 5FA Tel: 01633 246614 - Faxc 01633 246110
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1 est vertiricate
Type of Test: Install Dste | Test Date
Direct Axial Pull 04.01.86 02.09.96
Anchor Type
Site Address: 15mm x 15mm x 1.5mm
Warehouse
Losd-Start | TimeHeld | Load-End | Exwension | Relaxstion |Unil 23/24, Embedment Depth
KN KN . mm.  |Albany Industrial Estate, 1000mm
2 3 mins, 2 0.00 0.00 ]_Ntwpnﬂ, 2
2 3 mins. 4 0.00 0.00 _ |Borough of Newpor, Bore Hole Diameter
-] 3 mins. 6 0.00 0.00 |South Wales. 30mm
B 3 mins. 8 0.00 0.00
10 3 mins. 10 0.00 0.00 Base Matenial
12 3 mins. 12 0.03 0.03 Medium De Brick
14 3 mins. 14 0.08 0.08
16 3 mins. 16 0.11 0.11 [Required Load
18 3 mins. 18 0.14 0.14
20 3 mins. 20 0.20 0.21 Anchor Location =
22 3 mins. 2 0.31 0.31 |Test Wall Grout Type
24 3 mins. 24 0.49 0.48 Prasstec Standard
26 3 mins. 26 0.69 0.70
28 3 mins. 27 0.91 0.92 Anchor Materia/
30 3 mins. 29 1.60 1.70 |Stainless Steel
a3z 3 mins. N 2.892 285
34 3 mins. 32 3.77 3.85
36 4.41 40
. | 4
@
30 +
. T.- "’\
25 4 - i
1] m ¢ "
g - " A
15 {2 —
10 :
L 3
5%
+
0
D00 075 150 225 300 375 480 5325
Extansion -fmm.
| Company Name: Name: Any Stamps or Seals from Wimesses
|Cavity Lock Systems Limited Peter Sobek
Company Address: Engineers Address:
Factory Road, Friedhafstr. 37b
Newport, D&3322 Rodarmark
Borough of Newport, Germany
South Wales.
INPS SFA
Persons Present Company Position Signature
Dennis Lee Cavity Lock Systems Limited Technical Advisor
Peter Sobek 1ngsninurburua Sobek Independent Witness
Cavity Lock Systems Limited, Factory Road, Newpert, Borough of Newport, Scuth Wales, NP9 5FA Tel: 01633 245614 - Fax: 01633 246110
Thir Madificaia et Be Blad in 0l and ba slanad bue the Tackiane PiGaae an A a8 lhast ama W snes
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1 e2L Wl LHIVAalLY
Y Type of Test: install Date  |Test Date
Diract Axial Pull 04.01.96 02.09.96
Anchor Type
Site Address: 15mm x 15mm x 1.5mm
RS Warehouse =
Loed.Smrt | TimeHeld | Losd-End | Exsnsion | Relmaton |Unit 23/24, [Embedment Depth
KN, KA 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
<] 3 mins. 6 0.00 0.00 |[South Wales. 55mm
8 3 mins. B 0.00 0.00
10 3 mins. 10 0.00 0.00 Base Material
12 3 mins. 12 0.04 0.04 Medium Density Brick
14 3 mins. 14 0.09 0.09
16 3 mins. 16 0.10 0.10_ Required Load
18 3 mins. 18 0.17 0.17
20 3 mins. 20 0.28 0.28 |Anchor Location _
22 3 mins. 22 0.41 0.41 Test Wall Grout Type
24 3 mins. 24 0.58 0.58 Presstec Grout
26 3 mins. 26 0.76 0.76
28 3 mins. 28 0.91 0.91 Anchor Material
30 3 mins. 30 1.19 1.19 Stainless Steel
a2 3 mins. 32 1.42 1.43
34 3 mins. 34 1.69 1.70
36 3 mins. 36 1.91 1.82 70
38 3 mins. 38 217 2.18
40 3 mins. 39 2.43 2.47 " P
42 3 mins. 41 2.72 2.75 = ) *
44 3 mins. 43 3.02 3.07 e
46 3 mins. 45 3.33 3.38 5 40 -
48 3 mins. 47 3.73 3.79 ’ .?0
50 3 mins. 48 4.13 4.20 g 30 gl
52 3 mins. 50 4.49 4.57 a4 -
54 3 mins. 52 5.01 5.08 20 1%
56 3 mins. 54 5.54 5.62
58 6.05 10
0 - B 0
0.00 075 150 225 300 375 450 525 600 675
Extension - mm.
Company Name: Engineers Name: Any Stamps or Seals from Winesses
|Cavity Lock Systems Limited Peter Sobek
Address: Engineers Address:
Factory Road, Friedhofstr. 37b
|Newport, D63322 Rodermark
|Borough of Newport, Gemany
|South Wales.
NPO 5FA
arsons Present Compeany Position Signature
Dennis Lee Cavity Lock Systemns Limited Technical Advisor
Peter Sobek Ingenieurbureau Sobek indepandent Witness
Cavity Lock Systems Limited, Factory Road, Newpart, Borough of Nevpon, South Wales, NP9 SFA Tel: 01633 246614 - Fax: 01633 246110
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et Wl LI RN LY
' 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
S Warehouse
Losd-Start | TimeHeid | Load-End | Extension | Relmation |Unit 23/24, Embedment Depth
e KA. 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
B 3 mins. 3] 0.00 0.00 |South Wales. 55mm
B 3 mins. 8 0.00 0.00
10 3 mins. 10 0.01 0.01 Bage Msterial
12 3 mins. 12 0.03 0.03 Medium ity Brick
14 3 mins. 14 0.08 0.08
16 3 mins. 18 0.14 0.14 Required Load
18 3 mins. 18 0.19 0.18
20 3 mins. 20 0.29 0.30 |Anchor Location
22 3 mins. 22 0.43 0.44 [Test 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 a1
40 3 mins. 40 2.64 2.68 *
42 3 mins. 42 2.93 2.98 Je*
L 3 mins. 44 3.23 3.28 40 &
46 3 mins. 45 3.55 3.60 4 - @
28 | amins. |47 385 | 892 | % R bl
50 3 mins. 48 421 4.29 3 .
52 | 3mins. | 50 4.59 485 | <4 | .e®
54 3 mins. 52 5.01 5.09 !
56 5.48 Sk iy
10 :
i e ..
0¥ .
000 075 150 225 300 375 450 525 600
Extsnsion - mm.
Company Name: Engineers Name: Any Stamps or Seals from Witnesses
Cavity Lock System Limited Peter Sobek
Company Address: Engineers Address:
Factory Road, Friedhofstr. 37b
[Newport, D63322 Rodermark
|Borough of Newport, Gemany
South Wales.
NP8 SFA
rsons Present Company Poslition Signature
Dennis Lee Cavity Lock Systems Limited Technical Advisor
Petar Sobek Ingenieurbureau Sobek independent Witness
Cavity Lock Systems Limited, Factory Road, Newport, Borough of Newport, South Wales, NP9 5FA Tel: 01633 248614 - Fax: 01633 246110
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12351 werlicawe
Type of Test: Instali Date | Test Date
W_Dirm Axial Pull 04.01.96 07.10.96
Anchor Type
Site Address: 15mm X 15mm x 1.5mm
—— Warehouse
Losd-Btart | Time Held Losd-End | Extsnsion Retmention | Unit 23/24, Embedment 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, |§nn Hole Diameter
£ 3 mins 3 0.00 0.00 |South Wales. 55mm
B 3 mins 8 0.00 0.00
10 3 mins 10 0.03 0.03 Base Material
12 3 mins 12 0.05 0.05 Medium Density Brick
14 3 mins 14 0.09 0.09
16 3 mins 16 0.13 0.13 l_ﬂoqdﬂd Load
18 3 mins 18 0.19 0.1
20 3 mins 20 0.24 0.24 #wm _
22 3 mins 22 0.41 0.41 [Testwall Grout Type
24 3 mins 24 0.62 0.62 Presstec Standard
26 8 mins 26 0.89 0.88
28 3 mins 26 1.11 1.11 Anchor Materia
30 3 mins 30 1.37 1.38 Stainless Steel
- - 3 mins 32 161 1.82
34 3 mins 34 1,86 1.88
36 3 mins 36 2.13 2.15 70 T
38 3 mins 38 2.37 2.41
40 3 mins 40 2.62 2.67 &0 - ®
42 3 mins 42 2.54 2.98 e *
44 3 mins 43 3.25 33 “ L
a6 3 mins [3 358 363 i e
48 3 mins a7 3.99 4.05 % T
50 3 mins 48 4.34 4.43 3 » R
52 3 mins 50 475 4.82 o’
54 3 mins 52 525 533 20 1%
56 3 mins 54 5.73 5.82
=5 6.25 10
s :
000 075 150 225 300 375 450 525 BOD 675
Extsnsion - mm.
Company Name: Engineers Name: Any Stamps or Seals from Winesses
Cavity Lock Ssytems Limited Peter Sobek
| Company Address: Engineers Address:
Factory Road, Friedhofstr. 37b
[Newport, D63322 Rodermark
{Borough of Newport, Germarny
{South Wales.
INPY 5FA
Persons Present Company Position Signature
nnis Lee Cavity Lock Systems Limited Technical Advisor
| ~eter Sobek ingenieurbureau Sobek Independent Witness
Cavity Lock Systems Limited, Factory Road, Newport. Borough of Newport, South Wales, NP9 5FA Tel: 01633 246614 - Fa: 01633 246110
This Carificate must ha filled in hill and he m-«hvmvmﬂngggﬁmmmunﬂm Winaee
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| est Certiticate
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Type of Test: install Date | Test Date
LDiruct Axial Pull 04.01.96 30.04.96
‘Anchor Type
Site Address: 20mm x 20mm x 2mm
Warehouse =
Losd-Start | TimeHeld | Losd-End | Extension melaxation | Unit 23/24, Embedment Depth
KN, KN mm. mm. Albany industrial Estate, 2000mm
5 2 mins. 5 0.00 0.00  |Newport, -
10 2 mins. 5 0.05 0.05__|Borough of Newpori, Bore Hole Diameter
15 2 mins. 5 0.10 0.08 South Wales. 40mm
20 2 mins. 15 0.17 0.17
25 2 mins, 12 0.28 0.24 Base Maierial
30 2 mins. 25 0.41 0.41 Medium Density Brick
35 2 mins. 30 0.56 0.58
40 2 mins. 40 0.70 0.70 Required Load
45 2 mins. 45 0.87 0.87
50 2 mins. 45 1.0B 1.08 | Anchor Location
55 2 mins. 53 .31 1.32__|Testwall Grout Type
60 | 2mins. 10 1.74 Presstec Standard
Anchor Material
Stainless Steel
70
80 -
* Y
50 - -
. 4
2 — .
. -’ -
E )
*
20 4
% '1 g
10 48
] - Ly e PR BOeR Bt
0 o
0.00 020 D40 060 0.80 1.00 120 140 1.60 1.80 200
Extension - mm.
Company Name: Engineers Name. Any Stamps or Seals from Witnesses
|Cavity Lock Ssytems Limited Peter Sobek
Company Address: Address:
|Factory Road, Friedhotstr. 37b
|Newport, D63322 Rodermark
h of Newpor, Gemany
South Wales.
NP8 5FA
Persons Present | Company Position Signature
" nis Lee Cavity Lock Systems Limited Technical Advisor
_ar Sobek Ingenieurbureau Sobek Independent Witness
Cavity Lock Systems Limited, Factory Road, Newpon, Boraugh of Newporl, South Wales, NP9 SFA Tel: 01633 246614 - Fax: 01633 246110




Rev 6 October 2022

© Cintec 2022
W W WS ARl e
Type of Test: Install Date | Test Date
Direct Axial Pull 04.01.96 17.07.96
= Anchor Type
Site Address: 20mm x 20mm x 2mm
Warehouse
Losd-Start | TimaMeid | Losd-End | Exension | Relmestion |Unit 23/24, Embedment Depth
KN, KN, mim. mm, Albany Industrial Estate, 2000mm
4 3 mins. 4 0.00 0.00 Newport,
8 3 mins. 8 0.00 0.00 __ |Borough of Newport, Bore Hole Diameter
12 3 mins. 12 0.00 0.00 |South Wales. 40mm
16 3 mins. 16 0.03 0.03
20 3 mins. 20 0.08 0.08 Base Material
24 3 mins. 24 0.14 0.14 Medium Density Brick
28 3 mins. 28 0.23 0.24
32 3 mins. 32 0.32 0.32 ’ﬁoqw-d Load
34 3 mins. 34 0.44 0.44
40 3 mins. 40 0.58 0.58 |Anchor Location
44 3 mins. 44 0.76 0.78 |[Test wall Grout Type
48 3 mins. 48 0.95 0.87 Presstec Standard
52 3 mins. 51 1.18 1.22
56 3 mins. 54 1.50 1.52 Anchor Material
60 3 mins. 58 1.88 1.93 Stainless Steel =
62 3 mins. 60 2.18 2.23
64 3 mins. 63 2.41 2.45
66 3 mins. 64 2.70 2.74 80
68 3 mins. 67 3.02 3.07 70 2,
70 3 mins. 68 3.39 3.45 o ® Y
60 -2
% ;
¥ *
' 40
§ — ‘.-—.s" -
+ A
20
10 -
0.00 050 1.00 150 200 250 300 350 4.00
Extension - mm.
|Company Name: Engineers Name: Any Stamps or Seals from Witnesses
Cavity Lock Ssytems Limited Peater Sobek
Company Address: Engineers Address:
Factory Road, |Friedhofstr. 37b
|Newport, D63322 Rodermark
|Borough of Newport, Germany
South Wales.
NP8 5FA
rsons 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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' Type of Test: Instali Date | Test Date
Direct Axaal Pull 04.01.96 04.11.86
< Anchor Type
Site Address: 8mm mild steel rebar “u*
Warehouse
Load-Start | TimeHeld | Load-End | Exmension Relaxation | Unit 23/24, [Embcdnmrﬁnpm
KN KM mm. mm. Albany Industrial Estate, 500mm
2 2 0.00 0.00 |Newport, —
4 4 0.00 0.00 |Borough of Newport, Bore Hole Diameter
(3] 6 0.00 0.00 |South Wales. 55mm
8 8 0.00 0.00
10 10 0.00 0.00 Base Material
12 12 0.00 0.00 Medium Density Brick
14 14 0.00 0.00
16 16 0.00 0.00 Required Load
18 18 0.01 0.01
20 20 0.03 0.03 _[Anchor Location
22 22 0.04 0.05 |[Test wall Grout Type
24 24 0.06 0.07 Presstec Standard
26 26 0.09 0.10
28 28 012 0.13 Anchor Material
30 30 0.15 0.17 Stainless Steel
32 32 0.20 0.21
34 34 0.24 0.27
36 36 0.31 0.33 80
as 36 0.38 0.40
40 20 0.47 0.51 . . -
42 42 0.56 0.82
44 43 0.7 0.75
46 45 0.85 0.81 z
40 46 1.02 1.1 ¥
50 48 1.33 1.4 !
52 1.93
40 1.81
30 1.83
20 1.74 Ly
10 1.68 <
5 1 .67 150 2.00 250
0 1.22 Extansion - mm.
Company Name: Name: Any Stamps or Seals from Witnesses
Cavity Lock Ssytems Limited Peter Sobek
Company Address: Engineers Address:
Factory Road, Friedhofstr. 37b
Newport, D63322 Rodermark
Borough of Newport, |Germany
South Wales,
NP9 5FA
sons Present Company Position _Signature
Dennis Lee Cavity Lock Systems Limited Technical Advisor
Petar Sobek Ingenieurbureau Sobek Independent Witness
Cavity Lock Systems Limited, Factory Road, Newport, Borough of Newpsol, South Wales, NP9 SFA Tel: 01633 246614 - Fax: 01633 246110
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3 YERGX TELECOPIER 7218
+@1€33246118 CAVITY LOCK SYSTEMS

B63 PE2 28.11.9%

Micro Concrete / kime-Greut-aneher : Direct Axial Pull __Test certificate
[Anchor Type: Smm mibd siel rebar "3 | Sock Diameter: Ssmm . Test Dates OULI/SE
[Aschor Leogth: S00ms [ Base Material: Medium deaaity brick | Fesition of Anchar:

Bare Hole Diameter; S3mm Installation Date: 03/10/96

Prototype Anchor for Gemany | Eogineers Name: Poter Sobck | Stte Nume/Project; Testidem
| Frankfun Enginesrs Address:  Brahous
[ Additiom] concrete fiver reinforcement | Friedhoflsira.Se 370 Albuny ipdusiinl e

D-63322 Rodermark Albanyoad
German
2 2 0.00 | 000
P 4 0.00 0.00
& 6 0.00 0.00
B ) 0.00 0.00
10 10 0.00 0.00
12 12 0.00 0.00_
14 14 0.00 0.00
16 16 0.00 0.00
18 18 001 | 001
20 20 0.03 0.03
22 _2 004 1008
[ 24 24 0.06 .07
26 26 0.09 0.10
(= 3 28 012 | 013
30 30 0.15 0.17
32 a2 020 | 021
34 M 0.24 2]
36 36 031 0.33
38 _38 038 | 040
40 40 047 | 051
a2 42 p3e | 06
44 43 0.70 0.75
46 45 085 | 091
48 46 1.02 1.11
50 48 1.33 1.40
52 1.93 Test stopped.
No bond failure

40

30

20

10

¥

0

Persons/Witness Present:

Dennis Lee (Cinies Technical Adviser)

Peter Sobek (Independent Witness)

Con Lo Sy Lo Fomey R, Wi, Barrgh of Newper

15:35




© Cintec 2022 Rev 6 October 2022

CINTEC

NORTH AMERICA

e

Tel 1-410-761-0765
1-613-225-3381
Fax 1-613 224-9042

— — J— s

1

= E mail solutions(@cintec.com
I

wWww.cintec.com

) |®
L

Q

297



