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Introduction 

On November 2, 2013, at approximately 1:30 p.m. an incident occurred at the construction site 

of the runway expansion project of Ft. Lauderdale-Hollywood International Airport when five 

precast concrete beams fell off their bearings, and an additional five beams slid off their bearings 

but remained over the concrete bents.  The beams fell some 25 feet onto the railroad tracks 

owned by Florida East Coast Railways which operates trains multiple times a day hauling 

commodities across Florida.  The beams were placed just a couple of days earlier and were to 

support the actual runway consisting of a post-tensioned concrete slab.  One employee sustained 

minor injuries but the potential for multiple fatalities was very obvious. 

The Regional Administrator of Region IV asked the Directorate of Construction (DOC), in 

OSHA’s National Office to provide technical assistance to the Ft. Lauderdale Area Office in 

investigating this incident and in determining the cause of the collapse.  A structural engineer 

from DOC visited the incident site on November 13 to examine the failed concrete beams and 

observe the failure.  He took photographs, obtained necessary construction documents, and 

discussed the events leading to the incident with the construction personnel.  He also closely 

examined the remnants of the beams stored at a location near the incident site. 

Subsequently, additional documents were requested from the joint venture managing the design-

build contract.  Interviews were conducted with various eyewitnesses to determine the mode and 

sequence of the failure.  The following is our report. 

We thank Ft. Lauderdale OSHA Area Office for their cooperation in this investigation, in 

particular Mr. Anthony Campos, Compliance Officer, for his tireless efforts. 

The Project 

The design-build project was to expand runway 9R-27L of the Ft. Lauderdale-Hollywood 

International Airport under the jurisdiction of the Aviation Department of Broward County, 

Florida.  The design-build contract was awarded to a joint venture of Tutor Perini Corporation 

and Baker Concrete Construction of Florida.   The joint venture was called Tutor Perini Fort 

Lauderdale-Hollywood Venture.  HNTB of Miami, FL provided the structural and civil design 

for the joint venture.    
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The actual runway was 150 ft. wide plus 175 ft. of safety width on either side, making a total 

width of 500 ft. of concrete construction, see Fig. 1.   
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The runway expansion was not on grade but rather on a structural slab framed over concrete 

abutments and concrete bents similar to a bridge construction.  For the purpose of this report, we 

will identify the structure as a runway bridge.  The deck slab to be poured later was to consist of 

poured in place post-tensioned 15" thick slab over pre-stressed concrete girders generally spaced 

at 8 ft. on centers, see Fig. 2.  

 

 

Fig. 2 Transverse cross section of the structure 

The pre-stressed girders rested over abutments and bents.  The abutments and bents were 

supported on 24" square pre-stressed concrete piles.  The runway bridge had five spans of 

varying lengths ranging from 48 to 126 feet.  The area below each span was identified as “cells” 

1 thru 5.  Except for cell 2, all the cells were designed to carry multiple lanes of vehicular traffic, 

see Fig. 3.   Cell 2 had three railroad tracks for the South East Railroad, and no vehicular traffic 

lanes.  The runway was oriented at an angle of approximately 44 degrees to the bents and 

abutments of the bridge, and was sloped 1.5% on either side of the center of the runway.  The 

bents were also sloped from north to south. 

HNTB Drawing S 07.01 
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Fig. 3 Section showing cells 

The following were the primary team members of the design-build project relevant to this 

investigation.         

o Owner: Broward County, FL. 

o Owner’s representative: Broward County Aviation Department. 

o Tutor Perini Fort Lauderdale-Hollywood Venture: The joint venture (JV) 

company of New Rochelle, NY is under direct contract with Broward County 

which is responsible for the entire construction. JV was also responsible for 

fabricating all precast concrete beams, all cast-in-place concrete, the placement of 

all bearings, etc.   

o Baker Concrete Construction: This company of Ft. Lauderdale, FL was part of the 

joint venture as a junior partner. 

o HNTB: The principal structural and civil consultant to design the expansion for 

the joint venture. 

o Parsons Transportation Group: Construction Manager under direct contract with 

the Owner. 

o Contex Construction Company, Inc., of Miami, FL: Responsible for erection of 

all the precast concrete beams. 

o Cemex of Miami, FL:  Supplied concrete for the project. 

o D S Brown Company of North Baltimore, OH: Furnished all bearings for the 

precast concrete beams. 

HNTB Drawing S 00.07 
Cell #2 
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o Southern Florida Paving Group: This company from Davie, FL, was responsible 

for the site work, underground pipes, sanitary pipes and fire hydrant pipes, etc. 

They installed the fire hydrant lines. 

o Construction Engineering Consultants, Corp.  This consultant of Hollywood, FL, 

was retained by Contex to design the temporary bracings for the concrete beams. 

o Gator Engineering Associates Inc.:   The engineering company located in Cooper 

City, FL, was retained by Southern Florida Paving to design the framing to 

suspend the water main line between the two concrete beams. 

Events Leading to the Incident 

The discussion here will essentially be limited to Cell #2.  Contex Construction Company Co. 

began placing precast concrete beams in Cell # 2 sometime in October 2013, spanning bent 2 and 

bent 3.  The bents consisted of concrete walls supported over pile caps.  There were four 

fabricating plants to manufacture pre-stressed precast beams for the project.  The beams for Cell 

#2 came from two plants; one in Medley, Florida and the other from the plant established at the 

site by the joint venture.  The beams were 6 ft. deep with top and bottom flanges 4ʹ-4" wide and 

3ʹ-6" wide, respectively, and were approximately 112 ft. long, see Fig. 4.   

 

Fig. 4 Typical concrete beam 
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The erection began from the north end, also known as taxi way end, progressing towards the 

south end, also known as the runway end.  Before the placement of the beams began, the joint 

venture had placed the bearing pads on the pedestals on bent 2 and bent 3.  There were 115 

beams to be placed in cell #2 spaced at 8 ft. on centers, see Fig. 5.  Each beam had a mark and a 

unique identification for correct placement.  Up to the time of the incident, 93 beams had been 

placed, see Fig. 6.  After all the precast beams were placed, a concrete deck was to have been 

cast over them to provide the surface for the runway. 

 

 

Fig. 5 Aerial view on Oct. 25, 2013 

Photo from Consultant 

Cell #2 
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Fig. 6 Cell #2 Plan showing concrete beams involved in the incident 

The first beam on the north end was marked as 1 and the last was marked as 93.  Twenty-two 

(22) additional beams remained to be placed.  It takes approximately 20 to 30 minutes to hoist a 

beam and place it at its final location, but due to railroad traffic in Cell # 2, it took longer due to 

the need to suspend work during train passage. 

Up to the time of the incident, beams 1 thru 93 in Cell #2 had been installed.  But the diaphragms 

between the beams 1 thru 93 were not yet installed, although forming for the diaphragm and 

placement of rebars had begun.  Beams 82 thru 93 were involved in the incident that occurred on 

November 2, 2013.  The last batch of beams (86 thru 93) was erected approximately on October 

29-30, 2013.  Beams 82 thru 85 were erected much earlier. As part of the temporary fire 

suppression system, a 12" diameter water main ductile iron pipe was to be placed over bent 2 and 

bent 3, located between the bottom flanges of beams 83 and 84.  The overhead pipes were then 

connected to the riser pipes on the east and west sides.  The riser pipes were then connected to 

the horizontal pipes running towards the south at the foot of the bents 2 and 3 supported over 

grade.  It is understood that the grade was not compacted.  

Joint venture 
Drawing 

Not yet 
constructed 

Involved in the incident 
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Southern Florida Paving Group was responsible for erecting the pipe. The pipe was supported 

between the two beams (83 and 84) over steel channels spaced at approximately 8 ft. on centers 

with all-thread bolts.   

The installation of the pipe began on October 31, and by November 1, the pipe was completely 

installed.  The next day, November 2, 2013, there were no activities in Cell #2, but in Cell #1, 

concrete beams were being installed approximately 300 feet north to the last southern beams of 

Cell #2.  The crane hoisting those beams was approximately 30-40 ft. to the west of abutment 1.   

The Incident 

At approximately 1:30 p.m. on November 2, 2013, five concrete beams (84, 85 and 88 thru 90) 

suddenly fell to the ground over the railroad tracks.  Another set of five beams (86, 87, and 91 

thru 93) shifted and overturned but remained on the bents.  The fall of the concrete beams 

created havoc, but due to lack of activity in cell # 2, there were no injuries, see Fig.s 7 thru 12. 

            

               Fig. 7 Fallen beams    Fig. 8 Fallen and displaced beams 

 

            

               Fig. 9 Fallen beams    Fig. 10 Fallen beams 

Bent 2 
wall 

Bent 3 
wall 



 Investigation of the November 2, 2013 collapse of concrete  
 beams at Fort Lauderdale-Hollywood Airport runway project 

  ____________________________________________________________________________________ 

13 
 

                  

               Fig. 11 Displaced beams    Fig. 12 Displaced beams 

As beam 84 fell off the bearing, the channels supporting the pipe lost their support but were 

hanging in an inclined manner, still connected to the pipe.  The pipe lost its support as the 

channels were no longer supported at both ends.  The pipe did not fall off as it gained support by 

the risers placed over the grade, see Fig.s 13 thru 17, below.  The pipe was anchored to the bent 

walls with U straps which also failed, see Fig.s 16 and 17.  The pipe running on grade at the foot 

of the east and west bents were loosely anchored to the bent walls and fractured at multiple 

locations, see Fig.s 18, 19 and 20. 

 

           

Fig. 13 Water pipe and steel channels support       Fig. 14 Water pipe and steel channels support 
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Fig. 15 Water pipe and steel channels support  Fig. 16 Failed clamp for water pipe 

       

Fig. 17 Failed clamp for water pipe   Fig. 18 Fractured 12" Water pipe 

 

        

      Fig. 19 Fractured 12" Water pipe   Fig. 20 Fractured 12" Water pipe 

 

After the incident, the site was cleared quickly due to the operation of trains.  There were 

extensive marks on the stainless steel finish on the bottom of the sole plate.  The fractured 

concrete appeared to be in good condition, free of any voids, honeycombing, etc.   
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Post-incident observations indicated that there were no horizontal bracings placed over the top 

flange of the exterior pair of beams at the center of the span, as had been directed by the 

specialty engineer retained by the concrete beam erector.  Horizontal braces over the top flange 

of the beams at each end of the exterior pair of beams were also not provided.   However, there 

are indications that the last beam (93) might have been provided with a diagonal brace at each 

end.  HNTB required that all beams be provided with a horizontal brace at the center of the span 

to reduce their unbraced length, see Fig. 21.  Such braces were not provided.  Furthermore, the 

bearings were not provided with any retainers to restrict their transverse movement.  Also, beam 

84 was not provided with any diagonal braces to prevent its movement. 

 

 

Fig. 21 Table of temporary bracings prepared by Engineer of Record 

 

Discussion 

The following is a discussion of the pertinent issues involved in the incident. 

From HNTB drawing  S 3.56 
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1. Bearings: 

For beams No. 84 thru 93, there were two types of bearings, identified as Type III and 

Type IV.  All beams bearing on Bent 2 had Type IV bearings.  Beams bearing on Bent 3 

were also Type IV except for beams 85, 89 and 93.  Type IV bearings permitted both 

transverse and longitudinal movements of the beams, whereas Type III bearings 

prevented longitudinal movements but permitted transverse movements.  Both bearings 

were of similar construction except for the guide plates of Type III to prevent 

longitudinal movements.  Typical details for Type III and IV are provided below (see 

Fig.s 22 and 23).   

 

 

 
Fig. 22 Typical detail of bearing type III 

From HNTB drawing  S 2.51 
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Fig. 23 Typical detail of bearing type IV 

 

 

There were five parts of the bearing, i.e., masonry plate, composite neoprene bearing pad, 

load plate with recessed polytetrafluoroethylene (PTFE), sole plate with stainless steel 

backing having #8 mirror finish, and steel plates embedded in the precast beams.  

Masonry plates were anchored to the bents by anchors embedded in the concrete walls of 

the bents.  On the center of the masonry plates were composite neoprene pads 12" x 24", 

approximately 3" thick consisting of five layers of neoprene.  The pads were secured to 

From HNTB drawing S 2.52 
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the masonry plates with two pintles.  On top of the neoprene pads were the steel load 

plates bonded with recessed PTFE at the top with silicone grease.  On the top of the 

PTFE was the sole plate with a stainless steel mirror finish at the bottom to mate with the 

PTFE for ease of sliding with a coefficient of friction no higher than 4%.  The sole plate 

was welded to the embedded plate which is cast in the concrete beams. 

 

Type IV bearings provide movement in multiple directions.  Type III bearings are 

restricted to transverse movements only.  The longitudinal movements are contained by 

welding guide bars to the sole plate, see Fig. 22 above.  

 

The use of PTFE and a mating stainless steel with a mirror finish are well recognized and 

accepted in bridge construction where longitudinal or transverse movements are desired.  

All bearings were manufactured by D S Brown Company of Ohio, and were individually 

shipped with all five pieces of the bearings bundled together.  The bearings were not 

opened until they were placed when the sole plate was ready to be welded to the embeded 

plate of the concrete beams, see Fig. 24. 

 

 

Fig. 24 Typical bundled bearings 

 

As stated earlier, the coefficient of friction, as per the construction documents was 

required to be no higher than 4%.  However, the actual coefficient of friction as per the 

tests of the bearings conducted by the fabricator indicated an average coefficient of 
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friction of only 1.1%.  If the four highest and two lowest test values are ignored, the 

average comes to 0.93%, see Fig. 25, which would indicate that a meager lateral force of 

only 725 pounds could slide the concrete beam. 

This information on the low coefficient of friction was available to the Joint Venture but 

was not forwarded to other contractors for their consideration during construction.  This 

was a serious lapse of judgment on the part of the Joint Venture.  Parsons, as the 

construction manager, should have taken the initiative in a proactive role to ask the Joint 

Venture to provide such information to the contractors engaged in erecting the beams.  

Parsons was in a unique situation to assist as they were fully aware of the actual site 

conditions prevailing in Cell # 2 as their inspectors closely examined the progress of the 

construction.   

Test ID 
Cofficient of 

Friction % 
Select if within 

Mean+- SD 

63 1.76 
 

64 0.81 0.81 

65 1.91 
 

66 1.66 1.66 

67 1.15 1.15 

68 2.66 
 

69 1.33 1.33 

71 0.83 0.83 

72 1.01 1.01 

73 0.96 0.96 

74 0.76 0.76 

75 0.86 0.86 

76 0.71 0.71 

77 0.51 0.51 

78 0.53 0.53 

79 0.37 
 

80 0.62 0.62 

81 0.47 
 

82 1.11 1.11 

83 0.8 0.80 

84 0.79 0.79 

85 1.18 1.18 

87 1.14 1.14 

88 2.59 
 

Average 1.105 0.9311 

                       

                 Fig. 25 Test results of coefficient of friction 
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2. Contex retained a specialty engineer, Construction Engineering Consultants (CEC), to 

design temporary bracings for the precast concrete beams.  CEC produced three drawings 

with varying dates, the original date being July 29, 2013.  A table of bracing requirements 

was prepared, see Fig. 26, below.  For cell No. 2, braces were required for the end 

locations and at the center of the span for the exterior pair of beams only.  Interior beams 

were exempted by CEC from having any temporary bracings on the premise that they 

would be shielded by adjoining beams, and would not be subjected to any appreciable 

wind loads.  These beams were 6 ft. deep, spaced at 8 ft. on center with a top flange 4ʹ-4" 

wide.  CEC’s drawings called for a pair of horizontal bracings at the center of the two 

exterior beams see Fig. 26 and 27.  These bracings were not installed by Contex.  CEC 

also called for horizontal braces between the two exterior beams at their ends.  These 

braces were also not installed.  The lack of braces mentioned above is significant, but this 

is not believed to have contributed to the incident of November 2, 2013.  However, it 

would have prevented beams 92 and 93 from sliding and overturning. 

 

                      Fig. 26 Temporary bracing prepared by consultant for the beams erector 

 

 

      

 

Center braces 
required 
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Fig. 27 Bracing details prepared by consultant 

 

HNTB, as the engineer of record (EOR), in compliance with the Florida Department of 

Transportation (DOT) requirements, and structures design bulletin C10-01, required that 

contractor design horizontal bracings for the beams in Cell #2 at their mid-span.  The 

specialty engineer, CEC, did not follow the instructions contained in the EOR drawing S 

03.56, see Fig. 21.  Instead, CEC required that center bracings be provided only at the 

exterior pair of beams.  If center bracings were provided as directed by EOR until the 

vertical diaphragm was poured, they would have restrained the beams from sliding, and 

this incident could have been prevented.  It was reported that at places, the joint venture 

(JV) would place the restraints on the bearings but would remove them as soon as the 

crane unloaded the weight of the beam on the bearings. 

3. Six months before the incident, CEC was aware of the fact that the beams in cell # 2 were 

placed on Teflon with silicone grease/stainless steel bearings, prone to sliding, and 

recommended to the JV, Contex and others that either the beams be restrained or 

continuously monitored (see the letter,  Fig. 28).  At the request of the JV, CEC prepared 

a drawing for the restraints, and JV did fabricate approximately 50 bearing restraints, but 

did not actually place all of them on the bearings.  JV was responsible to fabricate and 

place the restraints on the bearings.  If JV had provided the bearings with restraints until 

the vertical diaphragm was poured, this incident could have been prevented.  Typical 

bearings restraints are shown in Fig. 30 at the northern end of cell #2. Pouring of vertical 

diaphragms was supposed to follow closely the placement of the beams but in Cell #2, 

   



 Investigation of the November 2, 2013 collapse of concrete  
 beams at Fort Lauderdale-Hollywood Airport runway project 

  ____________________________________________________________________________________ 

22 
 

even after 93 beams had been placed, the diaphragm was not yet poured, although 

forming had started. 

 

 

Fig. 28 Letter from consultant warning the possibility of sliding 

 

4. Florida Paving Group retained a specialty engineer, Gator, to design the support system 

of the 12" water main to be placed between beams 83 and 84.  Gator designed the support 

for the pipe over steel channels spanning between the sloping bottom flanges, see Fig. 29. 

Gator had no knowledge of the sliding bearings over which the concrete beams were 
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seated because Gator was not provided with construction drawings.   The steel channel 

with bottom roller was assembled on the ground, and then placed between the concrete 

beams.  A crane dropped the black pipe over the steel channel and connections were 

made.  Then pipe risers were brought in and fastened to the horizontal pipe.  The dead 

load of the pipe was transferred to the sloping bottom flanges of concrete beams through 

steel channels.  Our calculations indicated that a horizontal thrust would be created which 

could slide the beam horizontally if the coefficient of friction is at the bearing in the low 

range of 1 to 1.5%.   It must be noted here that the bottom horizontal run of the pipe was 

placed just over the uncompacted grade, and the risers were not supported over concrete 

pads.   Therefore, it is believed that the risers could be hanging from the horizontal pipe, 

thus adding more loads to the pipe supports. 

 

Gator did not consider the lateral thrust of the pipe support on the concrete beams.  It is 

understood that Gator was not provided any information about the bearings.  If the 

bearing information was provided or if Gator had asked for the information, it is believed 

that Gator would have designed it differently or would have highlighted the need to 

restrain the bearings against movement.  

 

It is not certain whether HNTB reviewed the design of the pipe support system prior to 

the incident.  The inspector for the construction manager saw the drawing and informed 

her supervisor about the existence of such a drawing, but no follow-up action was taken 

by the construction manager.  It was certainly known to both, the JV and the construction 

manager how the pipe was being supported.  Neither performed any inquiry to determine 

if the design had undergone proper review.  If that had been done, this incident could 

have been avoided. 
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Fig. 29 Drawing prepared by the consultant of Florida Paving Group after the incident  

 

 

 

    

Fig. 30 Pipe support at the north end of cell #2 

 

 

5. Parson Transportation Group (Parsons) was retained by the owner to be their 

representative at the site, to manage their contract with the joint venture, and to ensure 

quality assurance.  Parson’s inspectors knew of the support of the water pipe over the 

bottom flanges of the concrete beams, and inspected them.  Parsons failed to ensure that 

Bearing 
restrainer at 
the north end 

Lateral load 
induced by the pipe 
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the plan being followed had undergone proper review by the JV and HNTB.  Parsons also 

failed to assure that the plan was signed by the engineer who designed the support 

system.  If Parsons had asked the JV for a proper review, this incident could have been 

avoided because HNTB would have noticed the lateral load being imposed on the 

concrete beams on the sliding bearings.  Parsons’ inspector informed Parsons’ main 

office about the framing of the pipe, and still no action was taken by Parsons. 

Parsons knew or should have known that the requirement for the pair of bracings at the 

top flange of the exterior beams was not being followed, and they still failed to raise the 

issue with the JV.  Parsons’ inspectors knew of the restraints for the bearings, and still the 

issue was never raised to the JV.  Florida Department of Transportation’s Specification 5-

1.4.5.7 required that “At a minimum, provide temporary bracings at each end of each 

beam or girder”, see Fig. 31. 

Parsons failed to take notice of the above requirements and did not ensure that the above 

specification was followed at the site.  Parsons did not take a proactive role in assuring 

that the County’s interests were safeguarded, and that the construction was carried out as 

per industry standards.  Thus, Parsons was negligent in its duties.  

6. The Joint Venture:  Six months before the incident, the JV was informed by the specialty 

engineer of the need to restrain the bearings, but the JV failed to take proper follow-up 

actions.  It is not clear whether the information was passed on to all the subcontractors.  

The JV failed to get a proper review of the water pipe support drawing which was not 

even signed by the designer.  If a proper review had been conducted, this incident would 

not have occurred.  The JV did not take any steps to assure that the Florida State 

Department of Transportation’s requirement of minimum bracings was followed by the 

contractors.  Thus, the joint venture was negligent. 
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Fig. 31  Florida state DOT minimum requirement of temporary bracings 

 

  

Florida  DOT  Standard Specifications for Road and Bridge Construction 
http://www.dot.state.fl.us/specificationsoffice/Implemented/SpecBooks/2014/Files/2014eBook.pdf 
 

5-1.4.5.4 Temporary Works: For Construction Affecting Public Safety, submit to the Engineer of Record shop 
drawings and the applicable calculations for the design of special erection equipment, bracing, falsework, 
scaffolding, etc. Ensure that each sheet of the shop drawings and the cover sheet of the applicable 
calculations is signed and sealed by the Specialty Engineer. Transmit the submittal and copies of the 
transmittal letters in accordance with the requirements of 5-1.4.5.1 through 5-1.4.5.3, as appropriate. 

5-1.4.5.7 Beam and Girder Temporary Bracing: The Contractor is solely responsible for ensuring stability of 
beams and girders during all handling, storage, shipping and erection. Adequately brace beams and girders to 
resist wind, weight of forms and other temporary loads, especially those eccentric to the vertical axis of the 
products, considering actual beam geometry and support conditions during all stages of erection and deck 
construction. At a minimum, provide temporary bracing at each end of each beam or girder. Develop the 
required bracing designs in accordance with the AASHTO LRFD Bridge Design Specifications (LRFD) and 
Chapter 11 of the SDG using wind loads specified in the SDG. For information not included in the SDG or LRFD, 
refer to the AASHTO Guide Design Specifications for Bridge Temporary Works and the AASHTO Construction 

 Handbook for Bridge Temporary Works.

5-1.5.4 Erection: For Construction Affecting Public Safety, submit an erection plan signed and sealed by the 
Specialty Engineer to the Engineer at least four weeks prior to erection commencing. Include, as part of this 
submittal, signed and sealed calculations and details for any falsework, bracing or other connection 
supporting the structural elements shown in the erection plan. Unless otherwise specified in the Plans, 
erection plans are not required for simple span precast prestressed concrete girder bridges with spans of 170 
feet or less. 

At least two weeks prior to beginning erection, conduct a Pre-erection meeting to review details of the plan 
with the Specialty Engineer that signed and sealed the plan, and any Specialty Engineers that may inspect the 
work and the Engineer. After erection of the elements, but prior to opening of the facility below the 
structure, ensure that a Specialty Engineer or a designee has inspected the erected member. 

Ensure that the Specialty Engineer has certified to the Engineer that the structure has been erected in 
accordance with the signed and sealed erection plan. For structures without temporary supports but with 
temporary girder bracing systems, perform, as a minimum, weekly inspections of the bracing until all the 
diaphragms and cross frames are in place. For structures with temporary supports, perform daily inspections 
until the temporary supports are no longer needed as indicated in the erection plans. Provide written 

documentation of the inspections to the Engineer within 24 hours of the inspection. 

 

http://www.dot.state.fl.us/specificationsoffice/Implemented/SpecBooks/2014/Files/2014eBook.pdf
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Conclusions  

1. The concrete beams supporting the water pipe initiated the collapse because they were 

subjected to lateral loads induced by the 100 ft. long ductile iron pipe supported over the 

sloping bottom flanges of the precast beams.  The beams were not braced properly, nor 

were the bearings restrained against movement. 

2. The specialty engineer recommended in May 2013 to the joint venture, the concrete 

erector, and others that the sliding bearings be restrained or monitored continuously.  

Beams that fell or overturned were not provided with any restraints at the bearings.  If 

they had been, the incident could have been prevented. 

3. The precast erector did not follow the drawings produced by his consultant to provide 

horizontal braces between the exterior beams at the center of the span and at the ends.  

This nonconformance and deficiency, although significant, would not have prevented the 

incident of November 2, 2013.  

4. The joint venture and the construction manager failed to have a proper review conducted 

of the design prepared by Gator Engineering on the manner in which the 12" ductile iron 

pipe was to be supported between the concrete beams.  If a proper review had been 

performed, this incident would not have occurred. 

5. Gator Engineering, which prepared the design of the support of the pipe, was not 

furnished structural drawings showing the type of bearings for the concrete beams.  It 

was a case of lack of coordination on the part of the contractors. 

6.  The Joint Venture and the Construction Manager failed to ensure that the minimum 

requirements for temporary bracings mandated by the Florida State Department of 

Transportation were followed. 

7. The Joint Venture and the Construction Manager failed to ensure that the temporary 

bracings designed by the specialty engineer were erected in place. 

8. The Joint Venture failed to provide the test results on the bearings to the contractors 

engaged in erecting the concrete beams.  The test results indicated an average coefficient 

of friction of as low as 1%.  This was a serious omission on the part of the Joint Venture. 
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9.  The Construction Manager did not solicit in a proactive manner the information 

regarding the low coefficient of friction from the Joint Venture, and failed to ensure that 

the information was forwarded to the contractors engaged in the erection.  The 

Construction Manager was fully aware that the bearings were not restrained, that vertical 

diaphragms were not poured into Cell # 2, and that bracings were not placed as required. 
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