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SECTION 612
‑
POST‑TENSIONING OF CONCRETE UNITStc \l1 "SECTION 612  ‑  POST‑TENSIONING OF CONCRETE UNITS
##This section cross-references Sections 610 and 620.

If any of the above sections are relevant, they should be included in the specification.

If any of the above sections are not included in the specification, all references to those sections should be struck out, ensuring that the remaining text is still coherent:
612.01
GENERAL

This section specifies the requirements for supply, placing, stressing and grouting of post‑tensioning systems.

Cast‑in‑place concrete for post‑tensioned construction shall comply with the requirements of Section 610 - Structural Concrete.

Precast concrete units for post‑tensioned construction shall comply with the requirements of Section 620 - Precast Concrete Units.

612.02
POST‑TENSIONING SYSTEM

At least 14 days prior to the commencement of manufacture of precast concrete units or placing formwork for in situ elements for post‑tensioning, the Contractor shall submit full details of the proposed prestressing system to the Superintendent for review.
These details shall include:

(a)
drawings and calculations that demonstrate the suitability of the proposed prestressing system for the structure.  Where appropriate, values shall be substantiated by test results;
(b)
source of the tendon;

(c)
minimum breaking load of the tendon;

(d)
maximum permitted relaxation of the tendon;

(e)
modulus of elasticity of the proposed tendon material;

(f)
maximum values of the friction, curvature and wobble coefficients as defined in AS 5100;

(g)
predicted extension for each tendon;
(h)
predicted draw‑in at anchorages;

(i)
anchorage details including any additional reinforcement at the anchorage zone;

(j)
type of duct and duct material;

(k)
internal and external diameter of duct plus the type of coating;

(l)
method(s) of restraining and joining the duct;

(m)
proposed tensioning system.

612.03
SUPPLY OF TENDONS

(a)
Materials


Strand shall be obtained from an Australian Certification Authority for Reinforcing Steel (ACRS) accredited supplier.


High‑tensile steel wires, strands or bar tendons for use in post-tensioning and the testing of these materials shall comply with AS/NZS 4672:2007 Steel prestressing materials.




The Contractor shall submit the following for the material in each coil of wire or strand, or lot of bars:


•
test certificates for tensile testing;


•
load-extension graphs;

together with:

•
the manufacturer's certificate of compliance with the Australian Standard;


•
a relaxation test certificate for material taken from the same production facility and of the same type of material as that to be used in the works.  Relaxation-test certificates for similar tendon material produced within the past year will be accepted;


to the Superintendent at least seven days prior to the delivery of the coil or lot.

Tests shall be conducted in accordance with the appropriate Australian Standard:


•
in a laboratory accredited by the National Association of Testing Authorities (NATA) or approved equivalent for those test methods;


•
by personnel experienced in the test methods described in the Contract.


At the discretion of the Superintendent, additional relaxation testing of samples by the University of Melbourne ACRS laboratory may be required.

All tests shall be endorsed in accordance with the NATA registration for that laboratory.


High‑tensile steel wires or strands shall be supplied in coils of sufficiently large diameter to ensure that the wires or strands are straight when unwound from the coil.
(b)
Sampling


Where required under Clause 612.15, the Contractor shall arrange for the tendon material to be tested.


Samples of wire, strand or bar shall be taken by the Contractor at the site of the works or at the supplier's fabrication shop, provided that all tendons fabricated from one coil or lot are bundled together and clearly identified with the coil or lot number.


The Contractor shall arrange testing of samples representative of each coil or lot.  These samples shall be taken not less than 1.5 metres from the end of any coil or bar.


For split coils, comprising two or more production runs of strand, each production run of strand shall be sampled and tested separately.
(c)
Testing


Samples shall be tested in a NATA accredited laboratory for compliance with AS/NZS 4672.

All test reports shall be endorsed in accordance with the NATA terms of accreditation for the laboratory.
(d)
Assembly of Tendons


Splicing of strands, wires or bars forming a tendon is not permitted.  Tendon couplings shall only be used where shown on the drawings.


Welding is not permitted on or near tendons, nor shall any heat be applied to tendons.  Tendons which have been affected by welding, weld splatter and/or heat will be rejected and must be replaced by the Contractor.


Flame cutting of wire strand or bars within 75 mm of an anchorage or jacking position is not permitted.


A durable label shall be tied to each tendon.  The label shall be stamped with the length of the tendon and the coil number of the wire or strand from which the tendon was cut.



(e)
Storage


Coils of wire and strand and bars shall be stored above ground level and shall protected from mechanical damage or contamination with deleterious substances until their incorporation into the structure.


Wire strand or bars that show any evidence of damage, kinks or bends shall not be used.


Wire, strand or bars which is heavily corroded or pitted, will be rejected.  Wire, strand or bars with light surface rusting is acceptable.

Wire, strand or bars shall be kept free from loose rust, oil, grease, tar, paint, mud or any other deleterious substances.

Material for tendons and assembled tendons shall be protected from contamination, mechanical damage and deterioration from exposure to harmful substances and conditions.

612.04
SUPPLY OF ANCHORAGES

Anchorages shall be tested by a NATA accredited laboratory for compliance with the requirements of AS 1314 - Prestressing Anchorages.  The Contractor shall supply the test certificates to the Superintendent on delivery of the anchorages.
Spiral or other reinforcement specified by the manufacturer for use in conjunction with anchorage devices shall be of the size and dimensions recommended by the manufacturer for the post‑tensioning system.

Anchorages shall be kept free from dirt, mortar, loose rust, tar, paint, oil, or any other harmful substances.

All steel components including threads shall be protected from corrosion by greased wrappings or plugs until required for use.

Damaged anchorage components shall not be used.

25 mm minimum diameter grout holes shall be provided at both anchorages and shall be placed at the highest point of the anchorage.  Each of the grouting holes shall be equipped with a plug valve or similar device capable of withstanding a pressure of 1.0 MPa without loss of water, air or grout.

612.05
SUPPLY OF DUCTS
Ducts shall be of a type suitable for the nominated post‑tensioning system and shall be strong enough to withstand the placing and compaction of the concrete without suffering damage or deformation.

The duct and any splices shall be sealed to resist the entry of grout.

Steel duct shall have a corrugated profile and shall be galvanized.
Plastic duct shall be corrugated and shall have sufficient thickness to resist abrasion during installing and stressing of the tendon.

Enlarged portions of the duct at couplings or anchorages shall be of sufficient length to provide for the extension of the tendons.

Vents, with plug valves, shall be provided at intervals not greater than 10 metres along the duct.  Additional vents with plug valves shall be provided at high and low points in the duct.

Ducts shall be stored off the ground in dry, clean conditions to prevent contamination.

External and internal duct surfaces shall be kept free from loose rust, oil, grease, tar, paint, mud or any other harmful substances that might impair the bond between the duct and the concrete or grout, contaminate the tendons or alter the co‑efficient of friction of the duct.

Care shall be taken to ensure that the duct is not damaged or kinked.  Duct that is damaged shall be discarded.



612.06
TRACEABILITY OF MATERIALS

Wire, strand, bars and anchorages shall be labelled in accordance with the requirements of AS/NZS 4672 or AS 1314.

Individual lengths of wire, strand or bar shall be traceable from the point of manufacture of coils or lots to their final location by a unique identification number.

Anchorages shall be traceable from the place of manufacture to their final location by a unique identification number.

612.07
PLACING OF DUCTS
Ducts shall be placed in the positions shown on the drawings to the tolerances stated in Section 610.

Duct shall be securely fixed at intervals not exceeding 600 mm in flanges and 1200 mm in webs in order to maintain a smooth duct profile within the specified tolerance throughout the length of the tendon during concreting operations.

Duct shall be fixed by methods which will not damage or deform it.

Any temporary openings in the duct shall be plugged and all joints between the duct and any other part of the prestressing system shall be effectively sealed to prevent the entry of grout, dust, water or other harmful substances.

The Contractor shall supply any additional reinforcement that is required to securely fix and support the duct and restrain the duct against flotation.

The minimum straight length of duct at anchorages and at coupling points (required by some post‑tensioning systems) shall conform to the manufacturer's recommendations.

Welding shall not be done near ducts.

Ducts shall be free from internal projections or reductions in diameter at joints.

Temporary tendons, mandrels inflated tubes or other methods shall be used to stiffen the duct during placing and compaction of concrete.

612.08
PLACING OF ANCHORAGES

In order to prevent movement during placing and compaction of concrete, anchorage devices shall be fixed securely in position.

Care shall be taken during concreting to prevent displacement or damage to ducts.

Anchorage devices shall be set square to the line of action of the tendon and to the profile and tolerances shown on the drawings.

Recesses shall be designed in accordance with the post‑tensioning system manufacturer’s recommendations, including:

•
the cover requirements to the ends of anchored tendons;

•
the minimum recess dimensions, including the clearance between the edge of the anchor plate and the recess wall (or the edge of the concrete), the required side slopes of the recess, and the requirement for access behind the anchorage to allow for the assembly, installation and operation of the jack.

Details of the proposed anchorage recesses shall be submitted to the Superintendent with the formwork design.
The anchorage devices shall be cleaned prior to and immediately after the placing of concrete.  Any mortar or concrete which adheres to bearing or wedging surfaces shall be removed.

Where tendons were inserted prior to concreting, the tendon shall be pulled back and forth about 0.25 m several times immediately after concreting in order to ensure that the tendon has not been locked-in by a grout-leakage and is free to move.



612.09
CLEANING OF DUCTS AFTER CONCRETING

Immediately after concreting, ducts shall be checked for obstructions, denting by concrete vibrators, and deformation.

Ducts shall then be flushed with water and a steel dolly drawn through.

Prior to installation of tendons, a steel dolly shall be drawn through the ducts and any obstruction which might impede the passage or movement of the tendons in the ducts shall be removed.

612.10
PLACING OF TENDONS

Except where dead‑end anchorages are cast in concrete, tendons shall not be installed until immediately prior to stressing.

Tendons shall be pulled or pushed through the ducts in a manner that avoids damage or contamination to either the tendon or the ducts.

Damaged tendons shall be replaced.

Damaged ducts shall be repaired.

Contaminated ducts shall be cleaned by methods that do not affect the bond of the duct with the tendon.
612.11
REQUIRED STRENGTH AND AGE OF CONCRETE FOR STRESSING

(a)
Strength and Age


The post‑tensioning force shall not be applied to a member until it has attained the compressive strength stated herein or on the drawings, nor shall it be applied at an earlier age than seven days after casting when moist curing methods are used, or two days after casting when steam cured, provided that in the latter case the temperature of the member has returned to normal.


Consideration will be given to the application of stage stressing at an earlier date to overcome handling or shrinkage problems, or to permit early removal of temporary supports (falsework).  Details of proposals shall be submitted to the Superintendent for review.

(b)
Post‑Tensioning Before 28 Days


The frequency and acceptance of sampling and testing of standard test cylinders shall be as specified in Section 610.


Two cylinders from each sample shall be tested prior to application of prestress.  The specification will be satisfied if the average cylinder strength is not less than the specified strength and the lower cylinder strength is not less than 90% of the specified strength.


A third cylinder will be reserved for the purpose of determining concrete strength at the proposed time of post-tensioning.

612.12
SAFETY PRECAUTIONS

The Contractor shall identify and manage the hazards to site personnel, other persons who might be affected by the stressing operation and nearby property and shall take the highest standard of care to ensure the safety of all affected persons and property in accordance with the provisions of the Occupational Health and Safety Act 2004, the associated Regulations and guidance.

The Contractor shall establish no‑go zones with warning signs and substantial barricades in order to provide a protective barrier for site personnel, other persons and property and to prevent the entry of unauthorised persons into the hazard zone around and behind the jacking equipment.



Jacking and other site personnel shall not be permitted to stand behind the jack or close to the line of the tendons while stressing is in progress.

During stressing operations, warning signs that conform to AS 1319 shall be displayed at both ends of the member being tensioned.

The stressing jack shall be adequately supported and restrained in order to ensure that it cannot cause injury to personnel operating the jacking equipment should the jack lose its grip on the tendons or should the tendon fail.

612.13
POST‑TENSIONING EQUIPMENT

One week prior to stressing the Contractor shall submit to the Superintendent calibration certificates conforming to the requirements of AS 2193 Grade B for the jack and pressure gauges or other force measuring devices to be used.
Hydraulic pumps shall be power driven.  The power unit shall be adjusted to ensure that the rate of extension of the tendon is within the limits specified.  The measuring equipment used shall allow the jacking force to be determined to within the accuracy required by AS 2193 for a Class B machine or system.  The measuring equipment shall allow elongation to be determined with an accuracy of ( 2%.

Where pressure gauges are used, a suitable device shall be fitted to protect the gauge against sudden release of pressure.  A tee connection shall be provided to allow attachment of a second gauge to enable checking of the primary gauge if requested by the Superintendent.

612.14
BASIS OF MEASUREMENT OF TENSIONING FORCES

At least one week prior to the start of post‑tensioning the Contractor shall provide to the Superintendent calculations for extensions corresponding to the upper and lower limits of the tendon force diagram shown on the drawings.
The calculations shall take into account the following:

•
the measured length of the tendon between the faces of anchorage plates;
•
draw‑in at the anchorage devices on release of the jacks;

•
an allowance for extensions between the anchorage plate and the point at which extensions will be measured on the jack;

•
elastic shortening of the member;
•
losses due to stressing of subsequent tendons;

•
the modulus of elasticity determined from the test samples.
Where tendons are to be jacked initially from one end only, the calculations shall provide details of the predicted extensions at both ends of the member.

The applied tensioning force shall be determined by direct measurement of the jacking force at the gauge and shall be checked by measurement of the elongation of the tendon.
The actual elongation(s) of the tendon shall lie between the calculated elongation(s) corresponding to the upper and lower limit of the tendon force diagram.
612.15
TENSIONING FORCES REQUIRED

The required tensioning force and corresponding friction and wobble coefficients shall be as shown on the drawings in the form of a tendon force diagram.

Where the coefficients for the adopted prestressing system vary from the values shown on the drawings, the specified tensioning forces shall be revised by the Contractor and submitted to the Superintendent for approval.


The final force in a tendon shall be within ( 3% of the value shown in the drawings.

The final force in a member shall be within ( 2% of the value shown on the drawings.

Should the modulus of elasticity of tendons differ by more than 3%, the required elongation shall be adjusted accordingly.

If, on completion of tensioning each tendon to the required force, the check measurement of elongation differs from the predicted value by more than 5%, the Contractor shall nominate some or all of the following remedial steps subject to review by the Superintendent.  The Contractor shall suspend stressing until the completion of the Superintendent’s review:
•
re‑calibration of equipment;

•
testing of tendon material to check the modulus of elasticity;

•
that tendons be released and restressed (with the adoption of a modulus of elasticity applicable to the second stressing);

•
lubrication of tendons to reduce friction losses.  Only water-soluble oils shall be used in ducted systems and these shall be washed out before grouting;

•
where one jack was used previously to tension the tendon from one end, the tendon may be tensioned from both ends using two jacks;

•
other methods as agreed.

612.16
TENSIONING PROCEDURE

(a)
General


The Contractor shall give the Superintendent a minimum of seven days notice of each stressing operation.
HP
All stressing operations shall take place in the presence of the Superintendent.

Tendon ducts and anchorages shall be thoroughly cleaned prior to commencement of tensioning.  The protruding ends of tendons shall be cleaned in order to remove deposits of oil, rust, mortar or soil, which would lessen the grip of wedges or of anchorage devices.

Tendons shall be checked before tensioning to ensure that they are free to move inside the duct.


The jacks shall be set accurately in the line of the tendons.

The stressing operation shall be performed by suitably trained and experienced personnel who are familiar with the approved system using the best available practices in accordance with the manufacturer’s advice.

The stressing force shall be applied smoothly and evenly.

The sequence of stressing shall be as shown on the drawings.

No member shall be left partly stressed unless the drawings require the member to be stressed in stages.


The force which is applied initially to take up the slack of the tendon shall be sufficient to seat the jack firmly but shall not exceed the amount normally associated with the particular method of prestressing.  After taking up the slack, the tendon shall be accurately marked at both ends and the elongation or draw‑in shall be measured in relation to these marks.  Readings of force and elongation shall be taken at regular intervals during the tensioning of a tendon.  The elongation readings shall be plotted in order to determine the zero error and a correction for the zero error shall then be made to the final elongation.  Where tendons consist of a number of individual components each component shall be marked so that any slip may be observed.


Where one or more components or tendons of a group stressed together slips during stressing operations, the Superintendent may permit a compensating increase in the elongation of the remaining tendons of the group provided that the jacking force does not exceed 85% of the minimum ultimate tensile strength of the remaining tendons.




In the case of a tendon breaking or slipping after tensioning, so that the allowable tolerances above are exceeded, the tendon shall be released, replaced if necessary, and re‑stressed.  Under no circumstances shall the maximum jacking force exceed the rated capacity of the jacking equipment or 85% of the specified minimum ultimate strength of the tendon, whichever is the lesser.

Allowance shall be made for draw‑in of the tendon at the anchored end and where tendons are coupled, allowance shall be made for draw‑in or movement at the coupling.


Tendons shall be marked to allow measurement of elongation at both the jacking end and, where possible, at the anchored end.


Friction losses shall be measured.


On completion of stressing, wedges shall be seated and the stressing force shall be released gradually.

Subject to the above, tendons may be tensioned by one of the following methods.
(b)
Tensioning with One Jack


Short tendons with low friction losses may be tensioned with a single jack.
(c)
Tensioning with Two Jacks

Longer tendons in which friction losses are significant may be tensioned from both ends of the tendon, either simultaneously or sequentially.



(i)
Tensioning Simultaneously from Both Ends



Tensioning shall continue until the required force in the tendon is reached.  The extensions at the two jacks need not be the same but the sum of the elongations should equal the predicted total elongation subject to the provisions of Clause 612.15.



(ii)
Tensioning Initially from One End (Sequentially)



Jacks shall be positioned at both ends of the tendon.  The trailing jack shall be set so that the force transmitted to it can be recorded.  Stressing shall commence at the leading jack and shall continue until the force at this end is approximately 75%* of the required tendon force.  The force at the trailing jack shall then be increased until the force in the leading jack is reached.  Stressing shall then continue simultaneously at both jacks until the required force in the tendon is reached.  The extensions at the two jacks need not be the same but the sum of the elongations should equal the predicted total elongation subject to the provisions of Clause 612.15.



*
The designer may, in consultation with the Contractor and the supplier of the pre-stressing system, vary the level of the initial jacking force at the leading end provided that the required final jacking force is achieved.

(d)
Data to be Recorded


The following data shall be recorded where applicable:


•
identification number of each dynamometer/gauge, pump and jack;


•
identification particulars of tendons;


•
initial forces (or pressures) when tendons are marked for measurement of elongation;


•
forces (or pressures) together with corresponding elongations obtained at 20%, 40%, 60%, 80% and 100% of the required force;


•
final forces (or pressures) and elongations obtained on completion of tensioning;


•
residual elongations after release of jacks;


•
measurement of hog at completion of stressing operation;


•
the nature of any unexpected occurrences and the corrective measures taken.


Completed records shall be submitted to the Superintendent on completion of stressing.



612.17
GROUTING

Tendons shall be grouted as soon as practicable, but not more than two weeks after their installation.  If tendons cannot be grouted within this period of time, the duct shall be sealed to protect the tendons from corrosion.

Prestressing anchorages shall be sealed before grouting, to prevent loss of grout.
612.18
GROUT

(a)
Materials


Grout for filling prestressing duct shall comprise cement, water and an admixture to reduce shrinkage and bleeding.  Cement shall conform to the requirements of AS 3972 for general purpose cement and shall not contain calcium chloride.  Permitted admixtures shall not contain chlorides, nitrates, metals or similar electrolytic conducting materials and shall only be used where they will increase workability or reduce shrinkage and bleeding.  The water cement ratio shall be as low as possible consistent with adequate workability and shall be not less than 0.38 or more than 0.45 by mass.  All batching shall be by mass with an approved measuring device and to an accuracy of ± 1%.  The maximum proportion of chlorine shall not exceed 0.05% with not more than 0.02% in the cement and not more than 0.02% in the water.  The maximum proportion of sulphur in the form of sulphites and sulphides shall not exceed 0.2%.


Details of the materials and the proportions of the grout mixture shall be submitted to the Superintendent for review.

The Contractor shall give the Superintendent not less than seven days notice of any grouting operation.
HP
All grouting operations shall take place in the presence of the Superintendent.
(b)
Properties


The minimum compressive strength of test cubes made, cured and tested in accordance with AS 1478.2 shall be 32 MPa at 28 days.  At least one pair of cubes shall be taken from each 5 cubic metres or part thereof of grout.  Bleeding of the grout shall not exceed 2% of the volume three hours after mixing and shall not exceed 4% of the volume at any time.  All separated water shall be absorbed within 24 hours.  Bleeding shall be tested in accordance with the requirements of AS 1478.2.

612.19
GROUT MIXING AND PUMPING EQUIPMENT

Proposal for mixing and pumping equipment shall be submitted to the Superintendent for review.
Grout shall be mixed in a high speed mechanical mixer, for at least two minutes, until a uniform colloidal consistency is achieved.  Mixing by hand, or by tumbling action, is not accepted.

Water shall be added to the mixer before any other mix ingredients.  Cement shall then be added gradually and the grout shall be stirred continuously for a minimum period of two minutes prior to the commencement of grouting.  Admixtures shall be used in accordance with the manufacturer's recommendations.

Grout may be used for a period of 1½ hours following addition of cement to the mix.  On the expiry of 1½ hours following the introduction of cement to the mix, unused grout shall be discarded and a fresh mix shall be prepared.

Pumps shall be capable of continuous operation with minimal pressure variation, and shall have a system for recirculating the grout when grouting is not in progress.  Pumps shall be fitted with a pressure gauge and shall be capable of delivery at pressures up to 1.0 MPa.  The use of compressed air will not be permitted.  The hoppers to the pumps shall be fitted with 2.36 mm sieve strainers.

Piping to the grout pump shall have a minimum internal diameter of 25 mm and a minimum of bends, valves and changes in diameter.

Grouting equipment, especially piping, shall be thoroughly washed with clean water after each grouting operation.



612.20
GROUTING OPERATIONS

Grouting shall not commence when the temperature is below 5(C, or when the temperature exceeds 35(C.
Immediately prior to grouting, the duct shall be flushed with clean water until all loose particles are removed and clean water is discharged.

The duct shall then be water-pressure tested and shall be capable of sustaining a pressure of at least 0.7 MPa.  All vent and drain hole leaks shall be plugged and  surplus water shall be removed by air-flush using oil‑free compressed air.

Grout shall then be injected into the duct with sufficient volume to achieve a speed of between 0.3 m and 0.6 m per second.
A continuous, steady flow of grout shall be maintained until all entrapped air and water has been expelled and the duct is completely filled and pure grout issues from all vents and from the remote end of the duct.  In order to ensure complete filling of the duct, the vents shall be closed progressively commencing at the inlet end as soon as a steady flow of grout, free of bleed-water and air-bubbles is achieved at the vent.  A grout pressure of 0.7 MPa shall then be maintained at the inlet for ten minutes.  During this period the crest vents shall be opened after five minutes to allow removal of bleed water or air that may have accumulated in the vent.  This process shall be repeated after ten minutes after which the inlet shall be closed to maintain the pressure in the duct.

All vents and the ends of the duct shall remain closed until the grout has set.

If the pressure in the duct cannot be maintained at 0.7 MPa, grouting shall be suspended, the duct flushed clean with water and the leakage sealed before grouting is resumed.

If a blockage occurs, pumping may be transferred to the far end of the duct provided that thus is done in sufficient time for the grout to remain workable and there are enough vents to ensure that the duct will be filled with grout.  Alternatively, duct may be flushed with clean water to clear the blockage and the grouting repeated.  If a second blockage occurs, the grout mix will be rejected and the Contractor will be required to revise the grout mix design.

All duct openings shall be inspected at between two and three days after grouting and topped up if required.

On completion of grouting and after the grout has hardened sufficiently, vents or grouting tubes that extend to the surface of the concrete shall be cut off 25 mm below the concrete surface and the recess filled with a proprietary concrete repair mortar.

An alternative method for grouting of tendon ducts in pre-cast post-tensioned beams

To ensure that the tendon duct is completely filled with grout and that there are no voids containing air or bleed-water in the grout, the above procedure may not be sufficient.
Although this method is of greatest benefit for beams with tendons having a curving profile, it may also offer significant benefits for beams with straight tendons.
The beam shall be raised at one end to a point where the gradient of the curving duct is always positive.  The end of the beam shall be lifted by the embedded lifting attachments with the use of a crane.  The beam shall be lifted and supported in such a way that no damage occurs to the concrete and that none of its components are overstressed.  After lifting the beam, it shall be supported on a rigid and stable support designed to prevent collapse or toppling.
Grouting of the duct shall then be conducted as described above, working from the low end of the beam.
When the grout has achieved sufficient strength, the beam shall be returned to its normal storage position taking the same precautions as described for lifting and with the same equipment.

Non-destructive testing shall be used to prove the absence of voids at the request of the Superintendent.


612.21
CONCRETING OF ANCHORAGE RECESSES

Filling of recesses at anchorages shall be as shown on the drawings.

When the grouting has been completed and the grout has set, the protruding ends of tendons shall be cut back sufficiently to ensure a minimum of 30 mm cover to the ends of the tendons when concreting of the recesses has been completed.

Flame cutting of the protruding ends of strands or tendons is not permitted.

The interior surfaces of anchorage recesses shall be scabbled.

Steel reinforcement shall be placed in the recesses as shown on the drawings.

The surface of the recess shall be coated with a bonding agent after which concrete, conforming to the requirements of Section 610 , shall be cast in the recesses to the shape required by the drawings.
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