Review Team Responses to AGC Contractor Sec 701 Comments:

(Updated on 6/4/03)

Comments shown below are those received from AGC contractors.  Following each contractor comment is the Section 701 Review Team’s response.  The Review Team considered each of the comments with regard to Section modifications that might be appropriate to produce a more accurate, clear and effective specification document. We have also attempted to provide clarification in our responses where the Review Team recommends leaving current wording as is.  All recommended actions have been reflected in the current version of this Section, as revised on 6/4/03.  Please refer to this updated version for current Section wording.
In addition to incorporation of several related job special provisions into the proposed Section 701 document, much of the wording in the Section 701 document is taken from the FHWA recommended specifications for drilled shafts, as provided in the publication FHWA-IF-99-025 “Drilled Shafts: Construction Procedures and Design Methods”.   (See the response to the “general comment”, below, for additional information regarding this publication).   In some of the responses, reference is given to specific page numbers within the above publication (referred to as “FHWA specs” or “FHWA publication”)

SECTION 701 – DRILLED SHAFTS

Page 1, Paragraph 2  In Millgard’s 36 years of constructing drilled shaft foundations all over the world, it is extremely unusual to replace a foundation element.  If an anomaly is detected using non-destructive testing techniques, the area can be cored and pressure grouted allowing the foundation to function as designed.   We must remember the foundation is being constructed within the specification requirements and inspected by the owner representative for QA/QC and conformance to the specification requirements.

The information provided in the “Rationale” introduction to Section 701 was intended to offer justification to all entities reviewing the proposed Section (contractors as well as MoDOT personnel) as to why the Review Team believes that “method specifications” are appropriate for drilled shaft construction – at least for the present time.  In consideration of the above comment, the Section 701 Review Team agrees that the statement  “if a drilled shaft is found to be defective … the entire drilled shaft must be replaced …” can be revised to “may need to be replaced”.  (Review Team)

701.2 Preconstruction Submittals  I question the need for calculations to verify the ability of casing to withstand anticipated hydraulic and earth pressure.  Calculations included in the Installation Plan shall be signed and sealed by a registered Professional Engineer.  This requirement is redundant and adds additional costs to the project.  As we know, the owner specifies the wall thickness; what was the basis of their determinations in the design process?  Of all the projects I have been involved where calculations were required, not once did the calculations support a failure in the specified wall thickness of the casing.  This requirement may be purposeful if a contractor is proposing a value engineering solution using lighter wall pipe; then I see this requirement is useful.
MoDOT does not typically specify wall thickness.  Typically the casing is considered as formwork and it is not used when calculating the structural capacity of the drilled shaft section. The Review Team determined that this wording should remain as is.  And although somewhat redundant, some of the wording in the sentence regarding the ability of the casing to withstand anticipated hydraulic and earth pressures as well as handling and installation stresses will be added to Sec 701.3.2.2 “Condition of Casings” to provide greater clarity. (Review Team)
Sect 701.2 - Why does MoDOT need 30 days to review submittals?  Contractors are being asked to expedite jobs but may be delayed on one of the first items of work awaiting approval from MoDOT.  Two weeks for review should be more than enough.
The 30-day review period is taken from the FHWA drilled shaft specs, page 428 – determined by the Review Team to be a reasonable standard.  The Review Team recommends leaving current wording as is.  (Review Team)

701.3.1 Concrete  I would like to see aggregate size denoted and cement quantity requirements.  This is especially important when utilizing tremle placement methods.
Section 701 references to Section 501 – this is where aggregate sizes and cement quantities are specified. (Review Team)

701.3.2.1 Shop Drawings  Again an added cost that really serves no purpose.
It is MoDOT policy to require shop drawings on all steel structural items. However, the Review Team concluded that shop drawings may not be needed for permanent casing if the permanent casing is used only as formwork and not as part of the structural section.  As a result, we will recommend clarification to say that shop drawings for permanent casing will be required only when indicated in the contract documents. (Review Team)

701.3.2.4 Extent of Casing Length  This item should allow the use of temporary casings to accomplish the same purpose.
These requirements apply only to permanent casing.  Sec 701.3.2.4 states “Permanent casing, where required …”.  See 701.4.4.2.3 for temporary casing requirements.  The Review Team recommends leaving current wording as is. (Review Team)  

701.3.3.5 Samplings  Sampling should be within 1 foot of shaft bottom.
Currently, sampling is called for at the base and mid-height of the shaft.  However, the Review Team determined that the wording should be modified to say “within 3 feet of the base and at mid-height of the shaft” to be consistent with subsequent wording in the subsection.  We also discovered that since this subsection is in regard to resampling, the previous Sec 701.3.3.4 should also include the same sampling locations (not previously defined).  Corrections have been recommended to the current wording.  (Review Team)

701.4.3  Construction Sequence.  “Excavation to footing elevation shall be completed before shaft construction begins.”  How about adding “unless authorized by the engineer”?
The Review Team believes that this would be an acceptable modification. (Review Team)
701.4.4 General Equipment and Methods  The contractor shall perform excavations through whatever material…” is too vague and requires additional risk contingencies and cost.  Federal Law requires on Federal-funded projects a change condition provision which is contrary to this clause.  The cost estimate and bid are based on information as provided.  This allows competitive bid proposals in the spirit of Federal regulations involving change of conditions.
This statement is taken directly from the FHWA spec, page 434.  It is also the common phrasing stating that equipment and methods used shall be sufficient to do the work required by the contract documents.  The concern in the above comment appears to be in reference to “unexpected obstructions” – see reply below to comments received regarding unexpected obstructions – 701.4.8.  The Review Team recommends that the 701.4.4 wording should remain as is. (Review Team)

Paragraph 701.4.4, which requires the contractor to provide methods and equipment to “perform excavations through whatever materials are encountered”, is similarly unfair.
See reply to the above comment. (Review Team)

701.4.4.2 General Methods  “The Contractor shall use an air lift to clean the bottom of the shaft excavation.”  Add the following: or other methods as approved by the Engineer.
FHWA recommends use of an air lift or a submersible pump - although course instructors in the recent NHI Drilled Shaft Course favored specifically requiring an air lift.  The Review Team had previously chosen to follow the instructors’ recommendation.  However, the Review Team feels that the recommendation offered above is acceptable and we will recommend this change. (Review Team)
Paragraph 701.4.4.2  Requires that shaft excavation be completed in a “continuous operation” once started unless the shaft is cased full depth or “protected by other means”.  If bentonite or other slurry is used to hold the hole open, is that the “other means” alluded to? If so, please say so.  If not, what “other means” would be acceptable?
There seems to be some misunderstanding of the intent of the wording in this section, and the Review Team thought that relocation of certain sentences in 701.4.4.2 would help to add clarity.   Those changes to the current wording have been recommended.  (Also see reply below for 701.4.7.1) (Review Team)

701.4.4.2  “Permanent casing method shall be used only when required by the contract documents.”  What if a temporary casing becomes stuck?
FHWA specifications consider lodged temporary casing to constitute a defective shaft.  The Review Team recommends leaving the wording as is.  If temporary casing becomes lodged, the contractor would need to obtain the engineer’s approval to leave the lodged casing in place. (Review Team)

701.4.4.2.1 Dry Construction Method  The 3 Inches/hour of seepage is too restrictive; this requirement will lead to slurry/casing methods which are unnecessary if the water can be controlled by pumping.
The Review Team agrees with this comment and recommends revising to match FHWA specs (page 435) that allow up to 12”/hour of seepage. (Review Team)

Paragraph 701.4.4.2.1  It appears that the phrase “shaft excavation” is used interchangeably in various places throughout the specification to describe soil removal in some cases and soil and rock removal in other cases.  In this paragraph shaft excavation appears to mean soil and rock removal.  Please define the term “shaft excavation”.
Some overlap in terminology is inherent simply due to the general subject terminology of “drilled shafts”.  The appropriate intentions in references to “shaft excavation” should be understandable with the current wording.  We also add that Section 701 contains wording to identify the difference between “soil” excavation and “rock” excavation – and how those different types of excavation are to be compensated.  The Review Team recommends leaving the wording as is. (Review Team)
701.4.4.2.2 Wet Construction Method  During wet construction, it is not important to seal the casing or practical where you have loose sands and gravels.  What is important is to have the casing to protect the top of the shaft and to maintain a water head above the water table.
Current wording is from the FHWA specs, page 436.  The Review Team agrees with the comment in reference to loose sands and gravels.  However, this is considered to be a non-typical situation for MoDOT projects.  When this situation is encountered in design, appropriate provisions would be expected to occur in preparation of the contract documents to account for this condition.  As a result, the Review Team recommends leaving the current wording as is. (Review Team)

701.4.4.2.4 Permanent Casing Construction Method  Pressure grouting will add substantial additional cost and another specialty subcontractor to the project. Historically, the specified concrete or lean mix is used to fill voids or annular spaces between permanent/temporary casings.
The Review Team concluded that reference to pressure grouting can be removed. (Review Team)

Paragraph 701.4.4.2.4  This entire paragraph is problematic for large diameter, deep shafts.  It is very difficult to drive large casings to great depths.  Consequently, it is likely that excavation inside the casing will be required to facilitate driving, however with the casing high in the air, a crane mounted drill may not be able to reach over the protruding casing in order to drill inside.  A casing mounted drill could resolve the issue but that type drill has limitations that will increase the overall cost of drilled shaft construction.  Additionally, why drill a “pilot hole…no larger that one-half the diameter of the shaft”?  Why not just drill all of the material out of the shaft?  We believe the desired result is to reduce interior skin friction and eliminate the soil plug which may form inside the casing, so why not removal all of the material in the casing?  Finally, the last sentence of this paragraph requires pressure grouting any voids between the shaft excavation and the casing.  What voids would exist if the contractor drives the casing instead of first predrilling the shaft? 
The Review Team recommends revising this subsection to be more consistent with FHWA spec wording as shown on page 443.  Doing so should add clarity and also remove reference to “pilot holes” as well as “pressure grouting”. (Review Team)

701.4.5.1 Time Limitations  Seventy-two hour concrete placement is restrictive and may not be applicable in all cases.  There are lots of shales that hold up without degradation of the rock surface.  The requirement as written is too general and will not apply to all installations and will lead to installations that fail to comply with the application’s requirement.
The requirement to complete excavation of rock sockets in shale and begin placing shaft concrete in 72 hours results from actual test shaft collapse data obtained for this condition on a MoDOT project.  The 72-hour limit has subsequently been used successfully to construct shafts on MoDOT projects.  The 4-hour time limit comes from the FHWA Drilled Shaft publication.  If bentonite slurry in a borehole is unagitated for more than about 4 hours, its gel or shear strength becomes too high to permit full flushing by the concrete.  The mudcake that builds up on the borehole walls can become hard, and a thickness of very viscous gel can accumulate on top of the mudcake, possibly reducing the side resistance.  (See page 142 in the FHWA publication).  The Review Team therefore recommends leaving the wording as is. (Review Team)

Paragraph 701.4.5.1
The 4 hour and 72 hour time limitations in this paragraph are impractical for deep, large diameter shafts.
(See above - Review Team)

701.4.5.3 Slurry Manufacturer’s Representative  This is added cost which serves no real purpose.  If the MoDOT specification has contractors’ qualification requirement, then this requirement should include slurry experience is a requirement to bid the project.
Due to the importance of proper slurry attributes (as well as chemical modifications to the slurry that might be necessary to achieve proper samples) the Review Team maintains that a slurry manufacturer’s representative should be required as indicated – at least during the time period while more general experience in slurry usage is gained on MoDOT projects, where the slurry manufacturer’s representative can serve as a resource to assist in training of both the contractor’s personnel and MoDOT inspectors.  The Review Team recommends leaving current wording as is.  (Review Team)

701.4.5.4 Drilling Fluids for Rock Socket Excavation  Delete entire section.  There is considerable construction experience and research that would reject this requirement.
The type of drilling fluid needed is dependent upon the type of rock.  For now, this information has been determined by the Review Team (in consideration of FHWA and NHI Drill Shaft course recommendations) to be critical until more general experience with drilled shafts occurs.  The Review Team recommends leaving current wording as is.  (Review Team)

701.4.6 Cleaning of Shaft or Casing Sidewalls  Too vague – only confuses.  What does this requirement accomplish?  These concerns should be site specific and included as part of the Bid Document on a case-by-case basis as required.
This wording identifies general measures to correct a problem that may occur due to such issues as excavation method, delays in concreting or slurry cake buildup.  The Review Team recommends that current wording remain as is. (Review Team)

701.4.7.1 Time Restrictions  This section is not practical where water/river installations are required.  In addition, this requirement does not fit current installation practices involving drilled shaft foundations in water environment with coffercells.  The 24-hour requirement is acceptable after concrete placement.
The Review Team interpreted this comment to refer to the reference to “continuous operation”  (See response to the following comment).  The Review Team recommends leaving the wording as is.  If there are issues related to construction in water/river/cofferdam conditions, contractors may address these in their installation plan. (Review Team)

Paragraph 701.4.7.1
This paragraph requires that shafts be constructed in a “continuous operation” from drilling through concrete placement.  What does “continuous” mean?  If it means work cannot be stopped on the shaft until it is completed, then on large, deep shafts around-the-clock shifts will have to be implemented on a short term basis resulting in inefficiencies, higher risk of quality issues, and safety problems (e.g., placing concrete in the middle of the river at night).
The intent of “continuous operation” is that the construction of an individual drilled shaft shall be completed from start to finish in a continuous process – meaning that each phase in the construction of an individual completed drilled shaft will promptly begin following completion of the previous phase – resulting in drilled shaft “construction in a continuous operation”.  The Review Team believes that the wording should remain as is – noting that the MoDOT inspectors will also be instructed as to the intent of “continuous operation”. (Review Team)
701.4.8 Unexpected Obstructions  This item as written is very ambiguous.  Are obstruction delays compensable or are they not?  Obstructions that impede/delay or restrict the advancement of foundation should be considered a change of condition (work scope) and be compensable.
(See below - Review Team)

Paragraph 701.4.8  States that unanticipated obstruction are considered inherent risks in drilled shaft work, that the contractor will be responsible for removing them and that the removal and its impact on the project will “never be compensable”.  This paragraph is patently unfair to the contractor.  Contractors rely on the geotechnical information provided by MoDOT to accurately price the drilled shaft work.  If MoDOT provides accurate geotech information, unexpected obstruction should not be an issue.  If, on the other hand, the geotech information is unreliable, why should the contractor be held responsible? How would we know what latent subsurface conditions may exist?  The fact of the matter is that it is unrealistic to believe that a contractor could include enough contingency money in his bid to cover removal of every conceivable “unexpected obstruction” and ever obtain work in a competitive bid environment.  This paragraph is written to shift all risk of latent subsurface conditions to the contractor and then not pay him for his work when he experiences them.  It will likely bankrupt some contractors and will ultimately increase drilled shaft construction costs to MoDOT, and the taxpayers, if implemented.  It will further invite litigation to establish the legitimacy of this requirement.
(See below – Review Team)

Sect 701.4.8 - Encountering unanticipated obstructions are considered inherent risk in this nature of work.  This statement will only drive pricing up for something that may never be encountered.  It seems to us that if MoDOT is basing their engineering designs on their own cored data, contractors ought to base their bids on this data and if something other than what was shown on the plans is found, they ought to receive compensation for it.  
Subsequent to the version of 701.4.8 wording to which the above comments refer, the wording in this subsection has since been modified by MoDOT Legal staff to produce the effect that MoDOT will not allow for any contract adjustment for unexpected obstructions unless they constituted a differing site condition as defined in the contract; and then any contract adjustment would only be to the extent allowed under the contract and in particular, for a differing site condition.  Note that this reply is only a generalization and that the specific wording in Sec 701.4.8 (and as further clarified in updates to Sec 701.7.4) will be taken to control.  (Review Team) (Updated on 6/4/03)

701.4.9 Lost Tools  This item should have a provision for cost recovery and/or at a minimum time recovery if during the removal of obstructions a tool was lost or damaged.
Compensation related to this item is not allowed by the FHWA specs (page 439).  The Review Team adopted those recommendations and recommends leaving the wording as is. (Review Team)

701.4.10.2 Removal of Excess Sediment and Water  After cleaning by air lift, add the following:  or other acceptable methods as approved by Engineer.
See above response to 701.4.4.2 comment. (Review Team)
701.4.10.3 Television Camera Inspection  Television inspection should not be required on all projects and will add thousands of dollars to the Installation cost.  Camera Inspection is an important tool where voids can be encountered in the rock profile and when constructing highly loaded rock socket foundations in single groupings.  The specification should address this type of inspection on a case-by-case basis, not as a general requirement for all drilled foundations.
TV camera inspection is the primary means of inspection of shaft excavation (providing a video record) - and also the safest.  TV camera inspection has therefore been determined by the Review Team to be an appropriate requirement for typical projects utilizing drilled shafts.  However, this level of inspection may be determined on a job-specific basis to be unnecessary – in those cases, the general requirement can be waived within the contract documents.  The Review Team recommends leaving current wording as is. (Review Team)

701.4.13.1.2 Extent of Concrete Placement  This section is confusing.  Overpour is generally 1 to 1.5 feet or until sound concrete occurs.  Determining overpour requirement based on shaft diameter is wasteful and costly.  For example, a 7’0” diameter shaft could require a 7’0” overpour at 38.48 cu.ft. per foot, this is excessive.  If inspection and cleanup is done property, there should be very little contamination of concrete.
The Review Team recommends revision of the wording to state “concrete placement shall continue after the shaft excavation is filled until good quality concrete, as determined by the engineer, is evident at the plan construction joint at the top of the shaft and until a minimum of 18 inches (450 mm) of concrete, measured vertically, has been expelled”.  (This will then utilize the wording as shown in the FHWA specs, page 452). (Review Team)

Paragraph 701.4.13.1.3  The two hour time limit for drilled shaft concrete placements is unreasonable for large pours.  The specifications provides relief if the concrete mix is designed to maintain a 4” slump over the duration of the pour.  In order to achieve that slump for that duration, large amounts of chemical agents will have to be added to the mix.  Such large doses of chemicals in concrete could easily lead to difficulties.  Why the two hour time limit?  Why the need for a 4” slump for in-place concrete for the duration of the pour? 

This wording was taken from the FHWA specs, page 452.  The Review Team believes that the current wording offers sufficient options to allow for these conditions.  The Review Team recommends leaving current wording as is. (Review Team)

701.4.13.1.4 Adequacy of Concrete Placement Methods  Additional criteria should be established before a foundation is rejected.  If the foundation is rejected, then later proven to be sound and competent through drilling or non-destructive tasting methods, the contractor should not be liable for these costs.
Any additional testing required due to anomalies detected during the testing phase will be paid for by MoDOT if no defect is found.  If the additional testing identifies a defect, the cost of the additional testing will be the responsibility of the contractor.  There are pay items both for concrete coring and for sonic logging testing. Additional tests ordered by the engineer that result in the finding of no defects would be compensated to the contractor through these pay items.  The Review Team recommends leaving current wording as is. (Review Team)

Paragraph 701.4.13.2  The second sentence should be rewritten to say “The tremie shall have sufficient weight that the tremie rests on or within the equivalent of one tremie pipe diameter of the shaft bottom before the start of concrete placement”.  We have found repeatedly on deep shafts, that unless the concrete is allowed to flow from the tremie pipe immediately, an aggregate “bridge” will form inside the pipe resulting in a clogged tremie.
The statement regarding tremie weight is a measure to guard against tremie “curling” during concrete placement.  Also, the statement is referring to conditions before the start of concrete placement.  The Review Team recommends leaving current wording as is. In response to the second sentence in the above comment, the Review Team offers that the contractor may wish to refer to pages 203 through 208 in the FHWA Drilled Shaft publication, where several common problems with tremie use (and solutions to those problems) are discussed in detail. (Review Team)
Paragraph 701.4.13.2.3 and Paragraph 701.4.13.3  These paragraphs require that the entire drilled shaft be considered defective if the tremie pipe is removed from the concrete at any time during the pour.  The contractor is required to remove the reinforcing steel and concrete from the shaft, clean or over-ream, and then repour the shaft.  This is an overreaction to an unfortunate circumstance.  Why not reseal the tremie pipe, insert it back in the concrete, and continue pouring?  The unsound concrete which was exposed to the water will remain on top of the shaft and can be removed at the end of the pour or some later time.
The wording is taken directly from the FHWA spec, page 453.  The Review Team recommends leaving current wording as is.  Again, the Review Team suggests that the contractor may wish to refer to pages 203 through 208 in the FHWA Drilled Shaft publication, where several common problems with tremie use (and solutions to those problems) are discussed in detail.  In addition, we refer to pages 152 through 159 in the same publication for related problems/solutions regarding slurry construction. (Review Team)

701.5 Drilled Shaft Load Tests  Provide additional clarification:
· Define period between test results and release of foundations for production.
· Will high early concrete be allowed to expedite concrete cure and strength to allow testing?
· Production should be allowed at Contractor’s risk (i.e., drill foundations delay concrete/steel placement pending test results).
A JSP will be prepared when load tests are required, as determined on a job-specific basis.  The Review Team recommends leaving current wording as is. (Review Team)

General Comment - If the intent of this specification was to help reduce the opportunities for situations that result in claims, then I believe it fails to achieve this.  The Specification is very long and redundant.  It tends to overgeneralize which I believe will add significant costs to the foundation element.  I would recommend a copy (if time permits) be forwarded to the Associated Drilled Shaft Contractor and the Deep Foundations Institute’s Drilled Shaft Topical Committees for review and comment.  These Committees are well balanced in terms of the leading contractors, designers and educators in drilled shaft design and construction.

One of the directives to Specification Review Teams in general was to incorporate existing subject-related JSPs into the specification Sections wherever possible.  The MoDOT drilled shaft specification currently utilized is in the form of a JSP - and is generally accompanied by a number of other related JSPs.  These related JSPs are now incorporated into the Drilled Shaft Section 701 – therefore contributing to the overall Section length.  Redundancies had already been removed from this Section wherever appropriate, and specific instances of redundancy were not offered in the above comment for us to reconsider.  However, we recognize that there are cases where wording for similar topics is likewise similar – such as in situations where various methods are addressed individually – but only one method may be used for the project.  Some redundancy within the entire Section is appropriate to adequately convey the intent of a given subsection.  

The Review Team believes that the proposed Section 701 offers much greater clarification than the individual JSPs had originally provided – but avoids unnecessary “method” requirements when general description of requirements is perceived to be sufficient.  We believe this additional clarity combined with the extent of important construction issues addressed will be found to be helpful to all parties involved and also help greatly to reduce the numbers of claims.  

In response to the last portion of the contractor’s comment, the Review Team would like contractors to be aware that a considerable amount of cross-checking of the proposed Section wording and feedback in regard to general industry concerns has occurred.  As part of MoDOT’s cooperation with AGC in the development of the Specification Section reviews, a drilled shaft contractor was assigned by AGC to be a member of the Review Team for Section 701.  In addition, during the development process, comments were requested and received from various drilled shaft contractors – and incorporated into the proposed Section wording wherever feasible to do so in relation to other recommendations received as a whole – as needed to achieve the desired end product.   

Much of the Section 701 wording was largely based on FHWA specification recommendations as provided in the publication FHWA-IF-99-025, “Drilled Shafts: Construction Procedures and Design Methods”.  This publication was also the primary Course material in the NHI Drilled Shaft Course that our Review Team members attended.  It should be added that on page 423 of this publication, it is indicated that the specification recommendations “are the result of input from state and federal engineers, drilled shaft contractors, ADSC, consultants specializing in drilled shaft work, and NCHRP consultants who developed revisions to the AASSHTO Division I and II Bridge Specifications.”  

The document was also posted for general review by all non-MoDOT entities.  In addition, the “final draft” of proposed Section 701 was reviewed in another (December 2002) NHI Drilled Shaft Course by the Course instructors (leading drilled shaft experts in the country) – and (along with a few minor comments, now addressed), received their favorable evaluation that this proposed drilled shaft specification is “one of – if not the best – in the nation”.   Although the Review Team does not consider the Section to be “perfect”, we believe that the issues of primary importance have been addressed.  As the Section is put into use, feedback regarding the Section’s effectiveness will be evaluated toward any future Section 701 modifications that may be found to be appropriate. (Review Team)

701.4.17.2 Sonic Logging Testing (and subsections) – Comments were also received from sonic logging consultants regarding needed modifications to this portion of the Specification.  Due to numerous modifications throughout and the difficulty in effectively summarizing changes in this summary, the Review Team instead indicates that needed corrections and clarification have been made to this subsection, and that the current version of Section 701 (revised 6/4/03) should be viewed for specific details. (Review Team)
