Dispute Review Board Report
Project FBR 3501-013

SH-350 Bridge Replacement (O-19-H)

SA: 18208

Pre-drilled pile installation dispute between Lawrence Construction Company and Colorado Department of Transportation
Hearing held on September 11, 2014

Pueblo, Colorado
Attendees: 

Dispute Review Board; William D. Ashton, PE
Lawrence Construction Company; Rick Lawrence, Anne Lawrence and Gerald Lucero

Colorado Department of Transportation; Mark Straub, Craig Wieden, Dean Sandoval and Doug Smith 
Background:

The dispute was from problems created by the inability to drive piling in accordance with the original plans and the subsequent need to apply the provisions of CDOT Standard Specification 502.05. Two PDA test piling were driven on Saturday, October 5, 2013. They were met with refusal in both abutments #1 and #4 above the grade required by the plans which called for minimum tip elevations at a significantly lower grade as shown below:

Abutment  Abutment grade Test pile refusal grade Minimum tip grade 
   #1             5609.32                   approx 5598.00                     5583.00  
   #4             5605.46                   approx 5586.75                     5578.46     
The original plans called for Abutment #1 piling to be pre-drilled to 15’ below abutment grade and then for the piling to be driven to the minimum tip elevation. No pre-drilling was required for Abutment #4 as the piling was expected to be able to be driven to the minimum tip grade and scour prevention was not an issue.

These results caused the designers to require that the ten pile holes in each abutment be pre-drilled to within one foot of minimum grade and then the piling to be driven to refusal, wherever that might occur. This information was provided to Lawrence on October 8, 2013 and on the 9th they began pre-drilling using a 19” auger and working under the provisions of CDOT Specification Section 109.04. The auger was later changed to a more efficient 18” rock drill. 
Lawrence submitted an e-mail on October 18, 2013 stating that they understood the required procedure (“We have no problem moving forward as planned, drill within a foot of minimum tip elevation, pour 10’ BZ, fill with pea gravel”). That e-mail also asked whether the PDAs needed to be re-run and expressing concern over the holes potentially collapsing when the piling was driven, making it difficult to get concrete to the bottom. CDOT responded by e-mail on October 21, 2013 confirming that the PDA’s would need to be re-run and that the pre-drilling and piling would have to be done while attempting to minimize the sloughing of materials into the bottom of the hole. The BZ concrete would be installed as previously instructed and the remainder of the hole filled with pea gravel.
On October 24, 2013 Doug Smith talked with Dean Sandoval and Gerald Lucero “about the pre-drill holes that are caving in at abutment #4. It was decided that the h-pile (undriven at this time) in these holes would be removed, the hole re-cleaned, a 12” CMP (probably refers to an 18” CMP) put in place, and the h-pile reinstalled”. (This is an entry from the CDOT Daily Diary dated October 24, 2013). No mention was made of problems with abutment #1 at this time.   

On October 25, 2013 CDOT issued their transmittal No. 26, identified as CDOT 105 #04, which further clarified the instructions previously supplied. One of the directions in the transmittal, that was apparently not clear in the October 18, 2013 instruction, required that 18” CMP be installed in all holes from the top of rock to the bottom of footing grade. It also provided an additional seven calendar days to the contract time; five days as a result of delays in providing guidance for pre-drilling(10/5 to 10/10)and two days for revisions to the pre-drilling (provided on 10/24) due to sloughing of material in abutment #4 which required the contractor to clean the holes previously drilled and install 18” CMP to prevent further sloughing. Unfortunately, at this time, most of the holes had been drilled and piling placed in them.

CDOT also provided a cost estimate of $58,695.70 for the force account work being performed under Specification 109.04. 
In their Position Paper dated August 22, 2014 Lawrence took exception to the requirements of CDOT 105 # 4, stating they “spoke with CDOT multiple times specifically informing CDOT that the proposed directions would not work”. In the information furnished to the DRB this issue was never expanded upon but it is likely that it related to the difficulty of maintaining holes free of sloughed material. (This was confirmed through a phone conversation with Anne Lawrence on September 19, 2014). This was not pursued during the hearing since the issue was not raised in the Lawrence REA. 
On November 1, 2013, Lawrence “installed the pile per the directive in CDOT 105 # 4, Mr. Lucero supervised and insured that LMS Drilling cleaned out all holes”. It was apparently only at this time that the CMP was installed to the “correct height”. Lawrence “attempted to weld some of the CMP to fit the variable drilled hole depths “but was directed by CDOT to cease this activity“. (The veracity of this comment, reason for and effect of  this is not known). “CMP was installed, pile was placed in the holes and driven, Class BZ was measured to fill exactly 10’ of the CMP (this should read “to fill exactly 10’ of the hole” per Anne Lawrence during the same phone call referenced above) and installed” and pea gravel was added up “to the top of each CMP”. 
At some time after the pre-drilling and piling were completed LMS, through Lawrence, elected to have the added work paid on a unit price basis.
On November 4, 2013 Lawrence e-mailed CDOT reflecting their concerns regarding the condition of the BZ concreting of the holes, stating “As we mentioned prior to driving we were not sure where the concrete would actually end up in the hole due to the dirt collapsing, even with the CMP”.. Their communication indicates that some of the concrete was found to be not in accordance with previous directions. In their reply of the same date CDOT observed that this was, in fact, true and some of the holes had concrete completely to the top of the CMP (at the abutment grade). They further reinforced that the intent in using the concrete was to restrain the bottom 10’ of the hole while the remainder of the hole was to be filled with pea gravel to allow it to be unrestrained. At this point CDOT advised that they were referring the situation to the designer to determine what course of action, if any, would be required for correction.

The designer, Atkins, ran several modeling analyses of the piling situation in an effort to determine if a corrective procedure could be found that would accommodate the as-built conditions. The results of these efforts were negative and, on November 25, 2013, CDOT issued 105 #5 requesting that Lawrence provide a repair procedure for review. CDOT subsequently, on December 2, 2013, issued CDOT 105 #6 detailing repair parameters and requiring that Lawrence submit their repair procedures. Lawrence submitted their proposed procedure on December 6, 2013 and, on December 9, 2013 CDOT, with 105 #7, approved the proposal with the caveat that the concrete be completely removed to a depth of 9’ below abutment footer grade and replaced with pea gravel. On December 12, 2013 Lawrence proceeded with the repair and completed the same on December 13, 2013. 
On January 30, 2014 Lawrence submitted a letter that outlined delays and damages suffered during the abutment pile issues, including the loss of “30 working days, extra labor, equipment and subcontractor costs of $13,408.32 plus Concrete Coring’s time and equipment”. 
Subsequently, on February 28, 2014, CDOT responded and essentially denied the Lawrence request but granted 25 work days additional time due to the length of the design review and “in the interest of partnering”. CDOT also stated that Lawrence was responsible for the added design costs associated with the problem in an amount of $10,963.92. 
On March 7, 2014 Lawrence accepted the 25 days but disagreed with the remainder of the CDOT proposal and requested a dispute resolution, following up with a Request for Equitable Adjustment (REA) on March 21, 2014. This request included costs claimed in the amounts of $57,041.62 for “non-work time associated with engineer review and $15,980.92 for “fixing the pile issue”. Additionally Lawrence stated that they did “not feel it should be responsible for the remodeling effort performed by ATKINS in the sum of $10,963.92”.
CDOT and Lawrence then met on April 4, 2014 and, on April 11, 2014, CDOT responded with a denial of the Lawrence claim of March 21, 2014 and requested that they (CDOT) be notified if Lawrence intended to pursue the issue further. Following several meetings and phone exchanges and Lawrence’s offer for another meeting, Lawrence finally, on April 16, 2014, submitted their request that the matter be submitted to a Dispute Review Board for decision. 
Dispute:

Referring Party’s Position: 
Lawrence is claiming damages in the amount of $57,041.62 for “non-work time associated with the engineer review” and $15,980.92 for “fixing the pile issue”. Also, they reject the suggestion that they “should be responsible for the remodeling effort performed by ATKINS in the sum of $10,963.92”.

Respondent’s Position:

CDOT is denying any entitlement for the amounts claimed by Lawrence but has agreed to compensate them $5,600.00 for the cleanout of holes in abutment #4. They have already provided added time to the contract in connection with these issues. 
Findings:
The requirement that the pre-drilling be performed to a greater depth than the plans originally required caused appreciable problems of constructability. Looking at the test borings and the continuous penetration tests, it appeared that the piling would, in all likelihood, not be able to reach the minimum tip elevations. The designer made reference to this possibility on Plan Sheet 31, Note 4. It is noted, however, the subsurface information is not considered to be a part of the Contract. According to the original plans abutment #1 would have been pre-drilled to 15’ below the abutment grade and then the piling driven the remaining 11’ to refusal.
After the redesign for the pre-drilling was established, the 30’ or so of unsupported piling having to be driven in each abutment to refusal conditions in an open hole was difficult and challenging and, in the DRB’s opinion, constituted a significant change in the character of the work. This, however, was not argued by the contractor or agreed to prior to the work being performed and, although the revision in plan resulted in a much more difficult situation. Lawrence indicated on October 18, 2013 that they “have no problem moving forward to minimum tip elevation, pour 10’ BZ, fill with pea gravel…”. For whatever reason at this time no mention was made for utilization of the 18” CMP. It seems that, between 10/8/2013 and 10/24/2013, direction on the use of CMP was not clearly addressed or understood, particularly for abutment #4 where the piling were originally supposed to be driven to minimum tip elevation without pre-drilling. The October 16, 2013 e-mail from the designer to Dean Sandoval was difficult to comprehend regarding directions except for the need of 10’ of concrete in bottom of the hole. No mention was made at that time regarding the use of the 18” CMP. It was as if the notation regarding CMP on Plan Sheet 31 was still expected to be the governing factor, even though it was no longer appropriate to the changed situation which now included the use of BZ concrete and variable CMP lengths due to the changing top of rock elevations. 
Lawrence apparently initially had the piling installed in the holes as soon as they were drilled and prior to any CMP being in place. This alone would have both caused and allowed sloughing and was probably a major source of the ensuing problems. It is felt that the use of the CMP immediately after the pre-drilling and before pile driving could have substantially decreased the sloughing issue. Abutment #4 apparently had its own added problems with ground water complicating the process. There were attempts by LMS to clean out the pre-drilled holes but it was obvious, in view of results after the BZ concrete was poured, that it was not done in accordance with the directions that they (Lawrence) had been given and had indicated that they understood when they said that they would “move forward as planned”. The use of the CMP in the original design was probably both to prevent sloughing between abutment grade and top of rock elevation and to provide an unrestrained pile at the upper elevations. This should have been understood but apparently wasn’t. Lack of clarity regarding the use of CMP was undoubtedly a contributing reason for the sloughing problem that subsequently occurred.
On November 4, 2013 Lawrence notified CDOT of the problem regarding the BZ concrete. CDOT examined the work and e-mailed Lawrence confirming that there was a problem “since many of the pile were completely filled up or are within a foot or two of the top of casings (CMP) with concrete”. The condition did not differ greatly between abutment #1 and abutment #4. This was when the abutment work was delayed while the problem was referred to the designer for a possible solution. 
After several models were not successful in resolving the problem, a repair to the as-built situation was requested from Lawrence by CDOT on December 2, 2013, requiring that the top 9’ of the piles be excavated and filled with Structural Backfill Class 1 or core drilled to free the piling from the restraint of the improperly installed BZ concrete and that all the void be filled with pea gravel.  Lawrence responded on December 9, 2013 indicating that they would use a rock drill and that they planned to leave the broken concrete and pea gravel in the holes. CDOT approved this process with the proviso that the broken concrete be removed in its entirety and replaced with pea gravel. This work was begun on December 12, 2013 and completed on December 13, 2013. 
Throughout the process of the design revision and ensuing work Lawrence indicated concern for the time that was taken in getting a decision. This did seem to be a particularly long time when four weeks expired while an acceptable fix for the abutment piling problem was being found. Throughout the piling review and solution development Lawrence continued to prosecute the work and was able, with the 25 days granted by CDOT, to complete the project on time.
Recommendations:
Several issues are involved in the review of this dispute: 

1. Design Review : 
CDOT has already addressed a portion of this issue in their letter dated February 28, 2014 which allowed 25 working days to be added to the contract in light of the design review requiring 4 weeks to resolve (November 4 to December 2). Lawrence was impacted by the significant change to the work but continued to find ways to minimize the effect of the delay to Critical Path work by proceeding with other essential and critical portions of the job. Their project forces were most likely assigned to tasks that were important but otherwise would not have been performed until later. This undoubtedly caused them to adjust their work flow and personnel assignments accordingly. It was a definite disruption to them. This situation should not be compared to the four week approval time allowed for shop drawings since those drawings are ordinarily submitted well in advance of the time of need and typically do not have a time related impact on the project schedule. It is my finding and recommendation that, in view of the length of the design resolution, Lawrence not be charged for the $10,963.92 design cost.
2. Fixing the pile issue: 
Lawrence referenced (Position Paper dated August 22, 2014) what they called “differing site conditions” regarding the added pre-drilling required. The DRB does not agree with this and Lawrence apparently did not pursue the idea. However, the added degree of difficulty in drilling an additional 15’ more than the original plan in abutment 1 and 27’ in abutment 4 while installing 30’ pile lengths in an unsupported hole, and meanwhile preventing sloughing, constitutes, in my opinion, a significant change in the character of the work and a nearly unreasonable expectation, whether or not the CMP was used. 
Lawrence, in an effort to keep the project on schedule, took an overly optimistic approach to the idea of being able to handle the sloughing problem. Despite their effort and intentions, whatever soil was in the holes after the piling was driven would have been difficult to nearly impossible to remove. That Lawrence did not pursue the “significant changes” clause under CDOT Specification 104.02(c) does not change the fact that the work became very different from what they bid and contracted for. Clearly, it would have also been difficult to agree on what impact this problem might have in advance of the work being performed.

This was further aggravated by poor communication and confusion regarding use of the 18” CMP. My recommendation is that the $15,980.92 Lawrence claimed be paid to them as compensation for these issues. 
3.  Non-work time associated with the engineer review:

     Lawrence has claimed $57,041.62 for partial shutdown       
     compensation during the four weeks that it took to get direction 
     on repair procedures. After a review of the documents 
     submitted, it is apparent that Lawrence, to their credit, continued to 
     prosecute the work and CDOT, on their part, did not shut down or    

     suspend any work. As previously mentioned, CDOT allowed added time

     for impacts involved due to the time consuming design 
     resolution. This prevented liquidated damages from being assessed at the 

     rate of $3,300.00 per day and was critical for this 120 work day project   

     that already had a tight time schedule for completion.                                                                                                                      

     Further, during the DRB hearing it was obvious that, upon 

     questioning, both Anne Lawrence and Gerald Lucero remained     
     productive during the four week period in question. If others included in
     the claim were, in fact, in a non-work time situation during the period in 
     question and, as a direct result were so impacted, Lawrence may desire, 

     with the providing of acceptable supporting documentation, to submit 
     same to CDOT for review and acceptance or rejection. Otherwise I find 

     no merit for this part of the claim.
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