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Introduction

With over three decades experience in post-tensioned structural repairs, we have observed
that there is an issue which continues to plague our industry; and that is the problem of poorly
prepared bid documentation. The contracting process for most projects begins with the
development and issuance of plans, specifications, and a bid form that are intended to provide
all involved parties with a clear understanding as to the scope and requirements for the
project. It should be obvious that the thoroughness of these bid documents can determine the
success or failure of a project, but we routinely find that many specifiers don’t seem to have an
adequate understanding of the requirements necessary to perform the post-tensioned scope of
work. Documents that contain inconsistencies or that lack clarity and specificity can lead to
problems that arise during both the bid and execution phases of the project. This usually
results from confusion and misunderstandings regarding the actual scope of work that is
required, which can lead to inconsistent bid results, inaccurate project budgeting, or conflict
between the parties.

It begins with a damage survey

Given that we're addressing the repair of damaged post-tensioned structures, the logical place
to begin is with an assessment of the building conditions and how this damage relates to the
existing post-tensioning. For example, much of the corrosion damage to the mild steel
reinforcement in elevated slabs can be anticipated to involve post-tensioning terminal
anchorages located at the slab edges, or where concrete spalling has exposed the post-
tensioning somewhere along the tendon span length. Most concrete damage conditions will
usually involve only a few typical, but distinct post-tensioning repair scopes of work. The
specifier should familiarize themselves with these common post-tension repair protocols and
use the visible concrete damage locations to correlate the type and quantity of post-tension
repair techniques necessary to address the damage that has been observed.

Using post-tension shop drawings and structural plans for the damage evaluation
While the post-tensioned shop drawings dating to when the building was constructed can be
extremely helpful in this process, should they not be available, the building structural plans
can be nearly just as useful. The post-tension shop drawings provide a greater level of detail,
but the specifier should become familiar with how much of this same information may be
communicated in the structural plans. Many times, the design engineer will provide the post-
tensioning requirements by using notations such as “F=13k/ft” to designate the need for
uniform tendons to be distributed at a roughly 2’ on center spacing. Likewise, a notation of



“F=270k” would be an indication that there could be approximately 10 tendons located on a
given band tendon span. These notations will also help to identify load changes within a given
span, which would indicate the existence of add tendons within a section of the structure. This
information can help the specifier identify the quantity and location of tendons as they relate
to the location of the concrete structural damage.
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Image 1: Post-tension load requirements noted on a structural plan.

Common Bid Form problems

Ultimately, the project Bid Form should be a concise summary of all scopes of work that have
been outlined in the project plans and specifications. Therefore, each individual bid item
should be sufficiently detailed and described in these documents to establish a clear
understanding between all parties as to exactly what each bid item entails. However,
experience has shown that there is often a disconnect between the work that is described in
the bid form and the details provided in the project plans and specifications. The following is a
summary of some of the most commonly found Bid Form issues:

- Individual Bid Form items don’t match plan details and/or specification descriptions:
This issue can seriously undermine the integrity of the entire bid process. In order for
all parties on the project to have a clear understanding of exactly what scopes of work
are being bid (and performed), there should be clarity and uniformity with the way
each individual work items are conveyed in the bid form, and the descriptions used
elsewhere in the Plans and Specifications. There shouldn’t be any inconsistencies,
ambiguities, or incorrect terminology used with the scopes of work that are itemized in
the Bid Form.




Bid Spec Plan Estimated Unit Total

Item Note Repair Item and Scope Detail Quantity Price Estimate

D-1 PT-1 Post-tension Slab Edge Anchor Repair: y lock-off, time use splice coupler, new PL-1/S-5 100 EA EA
encapsulated anchor, and up to 6' of new cable.
Remove and Replace Post-tension Cable: Includes new 1/2" greased 270 ksi strand. Shall be used for full

D-2 PT-2 tendon replacement, or when lengthis exceeded inD-1, D-2, and D-3. PT-2/8-5 80 L LF

D-3 PT-3 Post-tension f\nchor Repair at Expansion Joint: porary lock-off, stressing splice coupler (aka PT-3/5-5 4 EA EA
DogBone splice), new encapsulated anchor, and up to 6' of new cable.

D-4 P-4 Exposgd Post-tev)slon Cable-Splice. Repair: ioni . corrosion tendon, installinga PT-4/5-5 10 EA EA
one-time use splice & stressing splice at each end beyond low points, and up to 20' of new cable.

D-5 PT-5 Post-tension S(nre.ssmgAnchor Pocket Repair:.lncl.udesgrout»remuval, sandblast anchor & pocket, trim PT-5/5-5 450 EA EA
strand end to 1", install new grease cap, and fill with non-shrink grout.

Image 2: Example of a Bid Form section with a list of post-tension repair scopes of work.

- Breaking up scopes of work that can’t be performed independently: Individual bid
items should represent a comprehensive scope of work and should include everything
that is integrally associated with the completion of that particular work item. While it
is reasonable to break up some types of work, because while they may be associated
with a given repair, they can also be quantified and performed independently. This
includes work such as structural shoring, or the removal and replacement of concrete
necessary to perform the post-tension repair. What should be avoided is to break up
individual elements of a given repair, such as the tendon lock-off, splice installation,
and anchor replacement, and create separate bid items for each. Since none of these
items can be performed independently of each other, they are more representative of a
schedule of value breakdown, rather than actual individual scopes of work.

- Using incorrect units of measure: This issue is more often associated with the
replacement of post-tensioned cables as a scope of work. A common error is for this
work to be bid on a per each basis, rather than per lineal foot. The problem is that
specifiers will rarely provide the tendon length that forms the basis of this unit of
measure, which creates confusion because each structure is comprised of many
individual tendon spans of different lengths.

Assuming that a length is specified, the parties are then locked into this fixed length of
tendon, and unless there is a mechanism for adjustment to account for the replacement
of tendons of another length, this can be unfair to both the post-tension contractor and
the building owner. That's because if the actual length of tendon replaced is less than
the bid length, then the owner will be paying for work that never happened. Likewise,
if the actual length is greater than the bid quantity, then the contractor is not being
fairly compensated for the actual labor and materials required to replace the longer
tendon. That's why using the lineal foot unit price basis has been found to be the most
equitable way of bidding this work, because the contractor is fairly compensated for
their work, and the owner only pays for the actual quantity of work performed.

- Bid item quantity estimates are unrealistic and prove grossly inaccurate: We have seen
this issue play out on both sides of the spectrum, where the quantity of work that was
initially established in the bid estimate is considerably higher or lower than the actual
quantities completed. This can create problems for both the building owner, as well as
the contractor. From the contractor’s standpoint, most bid items will include both
direct and indirect costs. When the project bid quantities are grossly overestimated,
then the actual quantity may not be sufficient to cover all their fixed indirect costs.




The problem can be more significant for the building owner. If the quantity of work
performed is less than estimated, then there’s generally no harm done. It's when the
quantities are substantially underestimated that larger problems are created.
Depending on what was budgeted, there may not be sufficient funds available to
handle the cost overrun.

This is usually less problematic when the project engineer has performed a suitable
inspection of the structure and has been diligent in establishing a reasonable
relationship between the visible concrete damage and the existing post-tensioning. It’s
when the specifier’s efforts prove to be grossly inadequate that problems can arise.
Unfortunately, there are too many instances when the post-tension repairs have no
established bid quantities at all and are included only as a contingent unit cost. This
means that the post-tensioned repairs can rapidly exceed the established project
budget, which can have adverse consequences for all parties involved.

Project Specification problems

The Specifications can be a great opportunity for the specifier to provide a wide range of
important information and requirements for the project. Unfortunately, we routinely find that
there are a number of problems with the way the post-tensioned repair work is addressed in
many project specification packages, and they generally fall into several categories:

- Place burden of the repair design and engineering on the contractor: While it is
recognized that not every engineer has extensive experience repairing post-tensioned

structures, it is incumbent on them as professionals to recognize if the scope of
damage exceeds their capabilities and they should consider not accepting the project.
Unfortunately, too many engineers won’t acknowledge this, but will rather pass on
their responsibilities to a specialty post-tension contractor. Not only could this be
viewed as unprofessional, but in many jurisdictions, it may also be illegal unless the
contractors are also licensed engineers or retain one for this purpose. This often
happens when the engineer issues an inspection report that suggests getting the
advice of an experienced post-tension contractor, rather than providing detailed repair
recommendations.

- Failure to address the post-tensioning in the Specifications: Should the specifier
neglect to include suitable information that provides guidance for how the work

should be performed, then the individual parties are left on their own to sort out how
the post-tensioned repairs will be undertaken. Obviously, this could create problems
depending on the capability and trustworthiness of the contracting parties.

- Summary of work items are not adequately defined in the specification: A critical
element in any bid package should be the use of consistent and uniform descriptions

for each of the individual scopes of work that are being bid. When it is left to each party
to interpret the specifier’s intended requirements and limitations for individual scopes
of work, this can lead to misinterpretation and problems. To help avoid this, it’s
recommended that the specifications include a brief summary of each work item with
sufficient detail to provide a clear understanding of what is required. The Summary of
Work included below is an example of one way to provide an outline that can help to
establish a general understanding of what each individual bid line item represents.



XXXXXXXX Condominium
Concrete Structural Repairs April 30, 2025

PART 3 - EXECUTION
3.1 Contractor shall execute work as described below:
GC-1 Contractor shall mobilize and demobilize as necessary to perform the entire scope of work.

GC-2 Contractor shall be responsible for general conditions including project administration, protection of
existing building and finishes, debris containment and disposal, scaffolding rentals, structural shoring, etc.
General conditions are divided equally monthly.

C-1 Slab Edge Spall Repair: Contractor shall remove and replace spalled concrete at the slab edge (full
depth by 6” wide) in accordance with ICRI guidelines and the project plans, details, and specifications. Work
to include replacement of deteriorated rebar, coating of exposed steel, surface prep, and concrete curing.

C-2 Full Depth Slab Repair: Contractor shall remove and replace the full depth thickness of the slab as
necessary for post-tensioned cable repairs in accordance with ICRI guidelines and the project plans, details,
and specifications. Work to include replacement of deteriorated rebar, coating of exposed steel, surface
prep, and concrete curing.

D-1 Post-tension Slab Edge Anchor Repair: Contractor shall repair slab edge post-tensioning in accordance
with the project plans, plan detail PT-1/S-5, and specifications. Work to include temporary lock-off anchor,
one-time use splice coupler, new encapsulated stressing anchor, and up to 6' of new 2” greased 270k
strand.

D-2 Remove and Replace Post-tension Cable: Contractor shall replace damaged post-tensioned cable in
accordance with the project plans, plan detail PT-2/S-5, and specifications. Work to include new 2" greased
270k strand, new encapsulated dead end and live-end anchors if necessary. Shall be used for full length
tendon replacement, or when the length is exceeded in D-1, D-2, and D-3.

D-3 Post-tension Anchor Repair at Expansion Joint: Contractor shall repair slab edge post-tensioning located
at expansion joint in accordance with the project plans, plan detail PT-3/S-5, and specifications. Work to
include temporary lock-off, stressing splice coupler (aka Dog Bone splice), new encapsulated anchor, and
up to 6' of new %2” greased 270k strand.

D-4 Exposed Post-tension Cable Splice Repair: Contractor shall repair exposed and corroded slab post-
tensioning in accordance with the project plans, plan detail PT-4/S-5, and specifications. Work to include
detensioning corrosion damaged tendon, installing a one-time use splice & stressing splice coupler (aka Dog
Bone splice) at each end of damaged span and beyond tendon low points, and up to 20' of new '2” greased
270k strand.

D-5 Post-tension Stressing Anchor Pocket Repair: Contractor shall repair slab edge post-tensioning in
accordance with the project plans, plan detail PT-5/S-5, and specifications. Work to include grout removal,
sandblast anchor & pocket, trim strand length to 1", install new grease cap, and fill with non-shrink grout.

SUMMARY OF WORK 011000-3

Image 3: Example of specification summary of work descriptions.
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Requiring new construction Project Submittal information for a repair project:

While often overlooked or ignored by both the engineer and contractor as ‘boiler plate’
language, there are instances when a submittal requirement in the Specifications or Plan notes
can become a contentious obstacle. This usually happens when there are requirements in the
bid documents for the contractor to provide services and/or documentation, which while
routine and appropriate in new post-tensioned construction, may not be applicable, and
sometimes impossible to provide on a post-tension repair project. It is recognized that there
are submittal requirements which can be applicable to both new post-tensioned construction
and repair projects, such as product data, contractor qualifications, equipment calibration, and
stressing logs. However, the requirement for engineered shop drawings including tendon
elevations and layout, installation procedures, wobble, curvature, tendon stressing
requirements, and even elongation calculations, are usually not an appropriate contractor
submittal for repair projects. That is unless there will be the planned removal and replacement
of concrete structural sections of sufficient size that warrant the reestablishment of the
preexisting tendon layout within the original structure. Even then, we contend that this
information is more appropriately the responsibility of the project engineer of record and not
the contractor.

Additionally, the request for elongation calculations is often negated by the fact that many
repairs utilize one or more splice couplers and typically include relatively short lengths of new
cable. Under these circumstances, the attempt to calculate the elongation required during
tensioning is complicated by the short effective cable lengths, as well as movement associated
with seating of the wedges in the splice couplers. Therefore, if the PTI protocol for measuring
elongation is used, these repaired tendons may be observed to have sustained excessive
elongation during tensioning. This is recognized to some extent by the PTI; in section 4.4.7.4 of
the PTI Post-Tensioning Manual - Seventh Edition (TAB.1-23), it’s advised that for tendons less
than 40 ft in length, the elongation shall fall within 7% + 1/4 in. of the theoretical elongation.
[t also cautions against overstressing tendons to achieve the calculated elongation.

Common problems found in the project Plan documents

The project Plans are a great opportunity for the specifier to provide useful details that will
help to illustrate the individual post-tension repair scopes of work that have been itemized in
the Bid Form, but this is sometimes overlooked.

Plan Notes:

While these are generally used by the specifier to provide useful guidance for the contractor
and to outline many of the overall procedural requirements related to the project post-
tensioning, they can also serve as an opportunity to provide more detailed information for
each type of individual post-tensioned repairs that will be required on the project. This can be
particularly useful if these details haven’t otherwise been included elsewhere in the project
Bid Form or Specifications.

Plan Details for individual post-tensioned repair scopes of work:

[t is recognized that there can be important post-tensioning details that apply to more than
one of the repair protocols, and it is certainly appropriate to include these details in the Plans.
However, this is also an opportunity to reinforce the continuity and uniformity of the
terminology that’s used elsewhere in the Specifications and Bid Form. A simple way to do this
is to utilize the titles and alphanumeric identifiers of each of the individual repair protocols
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that are used elsewhere in the project documents. This should include the scope of work title,
along with the Plan detail and page number, such as in the example included below for the
Post-tension Slab Edge Anchor Repair PT-1/S-5. This will serve to create continuity throughout
all the bid documents that will help to ensure there is a common understanding of the work
required for each repair protocol. Lastly, one should avoid including repetitive and generally
meaningless post-tension information that really serves no particular use or relevancy to the
overall repair and acts more as page filler material.

o TEMPORARY
1% " LOCK-OFF ANCHOR

SPLICE COUPLER

REPAIR PROCEDURE

a. Provide a minimum one (1) square foot of full depth excavation of the slab for access to install a temporary anchor device and splice coupler. The opening
must be located beyond the zone of high compression that exists behind each tendon anchor and may be increased depending on the number of tendons
located within the repair vicinity.

b. Ensure that the temporary anchor bearing surface is even and utilize a slotted steel plate of adequate size to keep the total compression load to less than
4,000 psi. Install a temporary lock-off anchor and transfer the tendon load to this device.

c. The slab edge concrete shall be removed as determined necessary by the EOR but will be not less than 6” wide.

d. Installa new one time use splice coupling and a limited length of new %2” 270 ksi post tension strand (maximum 6’), extending from the slab edge to the
splice coupler.

e. Installa new encapsulated anchorage and pocket former into the forms.

f.  Once the new concrete at the slab edge has achieved 4,000 psi compressive strength, the new tendon shall be stressed to a jacking force of 80% of MUTS
(33 kips), or as otherwise directed.

g. Thetendon tails shall not be cut until approved by the EOR. Once approved, cut the tail, and install the anchor grease cap.

h. Replace all missing or damaged cable sheathing and seal using an approved tape. The splice coupler will be encapsulated as outlined in the project
specifications.

i.  The stressing anchor pocket will be filled as outlined in the project specification using an approved material.

PT-1 POST-TENSION SLAB EDGE ANCHOR REPAIR

>S DETAIL PT-1/§-5 - SCALE: 1 1/2" = 1'-0"

Image 4: Example of bid scope of work detail in the project plans.

Conclusion

With over 30 years of experience in post-tensioned structural repairs, we have found that the
reliance on ‘boiler plate’ bid documentation may be expedient in helping to get the package
out the door, but the confusion caused by poorly prepared documents can lead to problems
throughout every phase of the project. The preceding observations and recommendations are
intended to provide specifiers with constructive and hopefully useful information regarding
problems that are routinely encountered during the bidding and execution of numerous post-
tensioned repair projects from a contractor’s perspective.

For more information:
Please email us at info@GenBuild.net



