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Executive Summary 

On September 27, 2017, an incident occurred in Miami Gardens, Florida where three 

construction employees were killed. The employees were engaged in installing a new 

antenna for a local TV station at the top of a 951-foot tall antenna tower constructed in 2009. 

The three employees were killed when the gin pole they were using suddenly disengaged 

from the tower structure plunging several hundred feet to the ground. The employees were 

tied to the gin pole and fell with it. The cause of the disengagement was the failure of 

attachment between the gin pole and the tower structure. The owner of the tower, Miami 

Tower LLC, contracted with Tower King II of Cedar Hills, TX in 2017 to perform the 

installation of the new antenna and related work. Tower King II retained Stainless/FDH 

Velocitel of Northbrook, Illinois as a “qualified engineer” to perform structural review of 

the rigging plan proposed by Tower King II. 

The Regional Administrator, Region IV, and the Fort Lauderdale Area Office requested the 

Directorate of Construction, National OSHA Office to provide engineering assistance in the 

incident investigation and for causal determination.  Two structural engineers visited the site 

on three occasions to observe the incident site, obtain relevant information, take 

photographs, examine failed pieces and obtain necessary documents. Attached is our report. 

After reviewing the documents and conducting independent structural analysis, we conclude 

the following: 

1) The cause of the failure was the inadequate capacity of the bridle attachment of the gin 

pole to the tower structure. Tower King II sized the rigging of the gin pole attachment to 

the tower structure without any guidance or approval of an engineer. This was a 

violation of the industry standard.  The rigging did not have the required factor of safety 

as per industry standard A10.48. 

2) Tower King II violated the industry standard ANSI A10.48 by not engaging a qualified 

engineer for a Class IV structure to perform the analysis of all the components including 

attachments of the gin pole to the tower structure. The qualified engineer retained by 

Tower King II to review the rigging plan, as required by ANSI A10.48, clearly excluded 

the review of the means and method of all rigging during construction. This exclusion 

was conveyed to Tower King II in the qualified engineer’s review letter of September 

13, 2017 sent a few days before the construction began. 

3) Tower King II violated ANSI A10.48 by preparing an incomplete rigging plan in that it 

did not include the bridle attachments to the tower structure. Section 4.8.6.3 of ANSI 

A10.48 requires that the rigging plan include “sling size, type, angle and connection 

details to the structure and to the gin pole.” 
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4) The structural computations performed by the engineering consultant, Stainless, retained 

by Tower King II to review its rigging plan were flawed because Stainless’ analyses 

were based on invalid assumptions resulting in significantly lower forces for the gin pole 

connections to the tower structure. The forces computed by Stainless at the bridle and 

basket locations of the gin pole were grossly underestimated. 

5) The slings and the rigging provided by Tower King II to attach the gin pole to the tower 

structure would have been adequate to support the loads computed by Stainless and 

provided to Tower King II. The provided rigging would not have a factor of safety of 5 

as required by the standard.  However, these loads were grossly underestimated by 

Stainless by a factor of 4.5. 

6) Tower King II changed the length of the gin pole and used a heavier gin pole without 

informing Stainless, the qualified engineer of the project. It had an implication on the 

evaluation of the rigging system but did not contribute to the collapse. 

7) Contrary to the recommendation of the qualified engineer, Tower King II attached the 

tag line to the arbor instead of the gin pole without conferring with the qualified 

engineer.  This, however, did not contribute to the collapse as connecting the tag line to 

the arbor reduced the forces at the bridle connection.  The rigging for the jump line and 

load line was satisfactory. 

8) The deceased employees’ fall protection devices were anchored to the gin pole at three 

different locations. ANSI standard A10.48 requires that the anchor can support 5,000 

pounds for a non-engineered system, 3,600 pounds for an engineered system or two 

times the maximum fall arresting force. Stainless did not evaluate the gin pole 

connections to the tower for such forces. Tower King II rigging plan did not indicate any 

required anchorage for fall protection on the gin pole. 
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Introduction 

On September 27, 2017, three Tower King II, Inc. (Tower King) employees were killed due 

to the failure of the gin pole rigging while working on a repack project in Miami Gardens, 

FL.  The location of the site and the tower are shown in Figure 1 and Figure 2 respectively.  

The height of the tower steel (from grade to the top of the candelabra steel framing) is 951 

feet (1,042 feet tall from grade to top of antenna) and is comprised of 12-foot wide 

triangular frames.  The typical tower section is 30 feet tall with 7’–6” bays.  An elevation of 

the tower and a typical tower section are shown in Figure 3. At the peak of the tower were 

three arbors (see Figure 4).  On two of the arbors are functioning television antennas.  On 

the third arbor, Apex C, a dummy pole was placed to counterbalance the weight of the other 

two antennas.  A partial elevation of Apex C, the dummy pole and its pedestal is shown in 

Figure 5. The repack project involved removing an existing dummy pole from one of the 

three arbors of the candelabra tower, removing the pedestal upon which the dummy pole 

was installed, installing a new pedestal and installing a new antenna. Tower King decided to 

use a gin pole rigged to Apex C to lift the equipment and framing from the ground to the top 

of the tower and vice versa. At the time of the incident, the existing dummy pole was 

already successfully removed and resting on the ground.  Later on the same day, the existing 

pedestal was lowered to the parking lot adjacent to the base of the tower, and the Tower 

King employees were in the process of relocating the pedestal from the parking lot to the 

adjacent grass field.  Separating the parking lot from the grass field is an approximately six-

foot tall fence.  According to interviews, the pedestal was about five feet off the ground 

when it abruptly fell back to the ground. Then the gin pole separated from the arbor and fell 

approximately 1,000 feet to the ground.  Three employees of Tower King were tied off to 

the gin pole and died at the scene.  Two other Tower King employees working on the 

ground (fork lift operator and hoist operator) were not injured. A site overview of the 

construction site is shown in Figure 6. 

 

Figure 1 – Site Location 
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Figure 2 – Existing Tower 

 

Figure 3 – Tower Elevation and Typical Section 
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Figure 4 – Arbor Configuration 

 

Figure 5 – Dummy Pole Pedestal Elevation 
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Figure 6 – Site Overview (from Stainless Condition Assessment Report of October 2017) 

The Occupational Safety and Health Administration’s (OSHA) Regional Administrator, 

Region IV, asked the Directorate of Construction (DOC), OSHA National Office in 

Washington, D.C. to provide technical assistance in a causal determination and to render 

engineering assistance to the Fort Lauderdale, FL OSHA Area Office in its investigation. 

Structural engineers from DOC travelled to Miami Gardens, FL to observe and document 

the site conditions.  Materials and equipment relevant to the investigation were identified 

and photographed.  Later, the Compliance Safety and Health Officer (CSHO) from the local 

Fort Lauderdale, FL OSHA Area Office along with representatives of Tower King secured 

the evidence in a fenced-in lay down area and in a locked connex.  Q.C. Metallurgical, Inc. 

(QC Met) of Hollywood, FL took possession of several pieces from the gin pole rigging for 

materials testing and forensic analysis.  A chain of custody was maintained. 

Incident Description 

The incident occurred in the late afternoon on September 27, 2017.  As the Tower King 

crew was relocating the dummy pole pedestal, the components of the bridle connection 

suddenly failed.  The reasons for this failure are discussed in the next section of the report 

(Structural Analysis and Discussion – page 17). The 160-foot-long gin pole began to freely 

rotate away from the tower about the base of the arbor.  Next the basket slings frayed and 

ruptured from its contact with the base of the arbor.  Finally, the gin pole fell freely 

approximately 1,000 feet and impacted the ground.  The force from the impact buried the 

rooster head nearly 10 feet into the ground.  Additionally, the impact of the gin pole with the 
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ground resulted in axial deformations consistent with large compressive forces.  Finally, the 

weight of the remaining length of the gin pole above the ground combined with the 

weakened state of the gin pole from its impact with the ground caused the gin pole to snap 

into two separate pieces.  One section of the gin pole was buried in a crater approximately 

10 feet deep and the second section fell backwards onto the ground.  Images of the debris 

field are shown in Figure 7 and Figure 8.  The remaining pieces of the gin pole track and its 

attachment to the arbor are shown in Figure 9.  Three Tower King employees’ fall arrest 

protection systems were tied off to the gin pole at the time of the collapse.  According to CSI 

photographs provided by Miami Gardens Police Department, the employees were tied off 

near the base of the cantilevered section of the gin pole. 

 

 

Figure 7 –Debris Field (Bird's Eye View) 
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Figure 8 – Debris Field (Close Up View) 

 

Figure 9 – Overview of Tower Arbors 

Items within the debris field on the ground included two sections of the gin pole (see Figure 

10 through Figure 15), three-drum hoist (see Figure 16 and Figure 17), dummy pole (see 

Figure 18), dummy pole pedestal (see Figure 19), fork lift (see Figure 20 and Figure 21), 

Gin Pole 

Fork Lift 

Pedestal 

Hoist 

Dummy Pole 
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hundreds of feet of wire rope (jump, tag and load lines – see Figure 22) and their associated 

blocks and assemblies. The fractured basket sling is shown in Figure 23.  To the extent 

possible, these items were stored in a secure, fenced-in area for specimen preservation and 

for further testing and examination as needed. 

 

 

Figure 10 – Lower Sections of Gin Pole 

 

Figure 11 – Gin Pole Base 

 

Figure 12 – Gin Pole Sections 

 

 

Figure 13 – Gin Pole Sections 

 

 

Figure 14 – Gin Pole Section Break 

 

 

Figure 15 – Rooster Head Section 

Buried 
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Figure 16 – Three Drum Hoist (Front) 

 

Figure 17 – Three Drum Hoist (Side) 

 

 

 

Figure 18 – Dummy Pole 

 

Figure 19 – Dummy Pole Pedestal 

 

 

 

Figure 20 – Fork Lift 

 

Figure 21 – Fork Lift (Opposite Side) 
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Figure 22 – Jump, Tag and Load Lines 

 

Figure 23 – Fracture in Basket Sling 

Some parts of the gin pole assembly remained fastened to the arbor of the tower.  These 

items included the track and its attachment slings, jump blocks, bridle connection 

components (come-alongs, slings etc.) and tag block.  These items are shown in Figure 24. 

 

Figure 24 – Damaged Track Components 

 

Track 

Top Plate 

Tag Block 
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Figure 25 – Bent Top Track Plate 

(provided by Stainless) 

 

 

Figure 26 – Close-up of Plastic Hinge 

in Top Track Plate (provided by 

Stainless) 

 

Figure 27 – Buckled Gin Pole Track (provided by Stainless) 
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Following the incident, on October 5 and 6, 2017 inspectors from Stainless assessed the 

post-incident condition of the tower.  Although Stainless did not perform a structural 

analysis or an in-depth examination of the tower, the inspectors’ visual inspection 

determined that the tower did not undergo any significant damage due to the detachment and 

collapse of the gin pole structure.  They did note minor damage of the bottom channel 

section of Apex C (the apex of the arbor where the gin pole was located).  There was 

additional damage to tower-mounted appurtenances and the components thereof.  The 

vertical alignment of the tower was determined to be within expected tolerances for twist 

and plumb. 

Structural Analysis and Discussion 

Stainless, a business of FDH, Velocitel, Inc. had an extensive role in this project, apart from 

designing the original tower known as candelabra tower with three projecting wings 

identified as arbors. The tower was designed in 2008 as per ANSI/TIA 222-G-2005, and 

constructed in 2009. As stated earlier, the 952-ft. high guyed tower is owned by Miami 

Tower, LLC (Miami Tower) and at the top are placed two transmission antennas, one each 

for WSVN and WPLG TV stations, one on each of the two projecting wings. On the third 

projecting wing was placed a dummy pole, an antenna like structure, to balance the loads of 

the two antennas on the tower to reduce eccentricity. The current project essentially 

consisted of removing the dummy pole and erecting a new antenna on the third projecting 

wing. This involved multiple steps, e.g., remove the dummy pole, remove the base pedestal 

on which the dummy pole was seated, install lower and upper pieces of the new pedestal, 

and finally erect the new antenna. 

Stainless’ involvement in the current project began in early 2017 when Sunbeam Television 

retained Stainless to check the structural adequacy and stability of the tower to support the 

load of the new proposed antenna in accordance with ANSI/TIA 222-G. Stainless submitted 

the final report entitled “Rigorous Structural Analysis” to Miami Tower in June 2017 

affirming the structural adequacy of the tower. Thereafter, Miami Tower contracted with 

Stainless to design, detail, fabricate and furnish the new pedestal for the proposed antenna. 

Stainless designed, fabricated and transported the new pedestal to the site before 

construction began. 

Miami Tower received multiple bids for the construction and installation of the new 

antenna. Stainless also bid the job but the contract was awarded to Tower King of Cedar 

Hills. At the request of Tower King, Stainless submitted a proposal (see Appendix C) on 

June 21, 2017 to Tower King to perform the following services: 
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1. Engineering review of your completed rigging plan 

2. Engineering will review the adequacy of the materials and the effects on the 

tower. 

The proposal was accepted by Tower King on August 11, 2017 without any changes. The 

above scope of services lacked clarity in that it did not state whether the rigging plan will be 

reviewed by Stainless as per provisions contained in ANSI/TIA-322 or ANSI A10.48. 

Stainless, however, clarified it in its final report of September 13, 2017 submitted to Tower 

King a few days before construction began stating that “the contractor shall be fully 

responsible for the means and methods of all rigging in accordance with ASSE A10.48, 

Criteria for Safety practices with the Construction, Demolition, Modification and 

Maintenance of Communication Structure”. A review of the Stainless’ final report of 

September 13, 2017 indicates that Stainless reviewed the rigging plan to a great length 

commenting on the jump line and load line angles, the maximum cantilever length of the gin 

pole, and even the size of the wire rope sling around the dummy  pole. Stainless also 

produced a set of computations indicating the forces imparted to the tower structure by the 

gin pole at the bridle and basket levels of the gin pole. The magnitude of the forces was a 

part of the qualified engineer review letter along without the rigging plan developed and 

submitted by Tower King. Tower King’s rigging plan submitted to Stainless did not contain 

the details of the attachment of the gin pole to the structure.  The bridle attachment details 

were left to one of the employees at the site who decided the manner of attachment on his 

own based on his judgement and experience. Stainless could not have reviewed the manner 

of the bridle attachment of the gin pole to the arbor which became the pivotal point of this 

investigation, because Tower King never provided the details to Stainless for their review 

nor did Stainless ask for them. Unfortunately, no qualified engineer reviewed the bridle 

attachments. 

During the review of the rigging plan, there were multiple emails from Stainless to Tower 

King seeking clarification of the proposed rigging plan involving gin pole, track, jump, load 

and tag lines. In addition, there were discussions of the load line and tag line angles as they 

have significant impact on the forces imposed on the tower by the gin pole. Finally, on 

September 13, 2017 Stainless provided the “certified rigging plan review letter” signed by a 

professional engineer registered in Florida. Tower King did not engage any other qualified 

engineer to assess the capacity and suitability of the slings and come-alongs used to attach 

the gin pole to the arbor at the bridle or the basket sling locations. 

The involvement of Stainless with the project continued even after the incident. Miami 

Tower asked Stainless after the incident to conduct a “condition assessment” of the tower to 

evaluate if any serious damage has occurred during the incident. On October 5 and 6, 2017, 



 Investigation of the September 27, 2017, Gin Pole 

Collapse at an Antenna Tower in Miami Gardens, Florida 

 

19 | P a g e  

 

Stainless performed the condition assessment of the tower, and concluded that no serious 

damage has occurred. 

Tower King decided to use a gin pole to accomplish the removal of the dummy pole and 

install a new antenna. The required rigging plan was classified as Class IV because the lifted 

loads exceeded 2,000 pounds. Tower King retained Stainless to perform the role of a 

“qualified engineer” as defined in ANSI A10.48 of 2016. Reproduced below is an excerpt of 

Section 4.8 of ANSI A10.48: 

Rigging Plans: All construction activities regardless to the type of activity 

shall have a rigging plan classification outlining the project and the 

responsibilities within that project. Class II, III, IV rigging plans shall have a 

documented rigging plan. 

An onsite competent rigger shall be designated for all classes of construction 

to identify hazards and authorize corrective measures. For class III and IV 

construction, a qualified person shall coordinate the involvement of a qualified 

engineer as required when establishing rigging plans. A qualified engineer 

shall perform the analysis of structures and/or components for class IV 

construction. (Emphasis ours). 

The following were considered by Stainless to determine tower’s structural adequacy and to 

review rigging plan: 

 Dummy pole weight: approximately 10,300- 11,000 pounds 

 Existing pedestal for the dummy pole: approximately 9,800 pounds, 6’-2” high 

 New pedestal for proposed antenna: approximately 12,750 pounds, 26’-9” high (to be 

erected in two parts) 

 Proposed antenna: approximately 14,300 pounds 

 Gin pole: 140 ft. high: approximately 16,200 pounds inclusive of the rooster head. (Note 

that the actual gin pole used was 160 ft. high weighing approximately 18,200 pounds. TK 

did not inform stainless of longer gin pole) 

 Headache ball: 2,000 pounds 

 Impact factor: 1.2 

 Sheave efficiency: 98.5% 

 Tag angle: between 60 and 70 degrees to horizontal 

 Load line angle: 3 degrees to the vertical. 

 Track depth (centerline between bolted connections): 12’ 

 Arbor depth: 12’-10” 
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 Tag line with inverted trolley to be used. 

 Tag line connection to the gin pole at 3 ft. from the top. 

 Cantilever height of the gin pole: 70 ft. 

Our review indicated that the Stainless’ computations, provided to us by Stainless in 

response to our request, were generally satisfactory except for the error discussed below. 

Stainless computed the forces the gin pole will exert on the tower at the bridle and basket 

levels under different loading conditions of the rooster head. The computations assumed that 

the distance between the bridle and basket attachments (lever arm) was approximately 70 ft.  

However, the gin pole was, in fact, attached to the arbor and not to the tower resulting in a 

much shorter lever arm of approximately 12 ft. Therefore the assumption of a lever arm of 

70 ft. resulted in significantly lower forces and proved to be a grievous error on the part of 

Stainless. Under the lifting condition of 11,000 pounds, Stainless computed the tension at 

the bridle location was approximately 3,300 pounds. However, our independent 

computations indicated that the forces at the bridle location would be approximately 15,000 

pounds. ANSI A10.48 requires that the slings and attachments be designed with a factor of 

safety of 5 (in the absence of a manufacturer’s working load limit). Therefore, all slings and 

components at the bridle connection needed to resist a failure load of 75,000 pounds. 

Of significance to this report was the way the gin pole was attached to the arbor structure, in 

particular the connection at the bridle, because the gin pole exerts considerable tensile forces 

on the rigging hardware. There were four connections made, as shown below: 

Bridle connections are identified for this report as CA-1, CA-2, CA-3 and CA-4. Sketches of 

the bridle connection, as drawn by Tower King, are provided in Appendix A.  CA-1 and 

CA-2 consisted of chain links with ½” wire rope slings at each end with a 2-ton come-along. 

The wire rope slings engaged the vertical legs of the arbor and the gin pole.  According to 

Tower King, the attachments were made at the top most horizontal plane of the arbor.  2½ ft. 

below was the next attachment identified as CA-3 that consisted of chain link with a 3-ton 

come-along and ½” wire rope slings at each end.  2½ ft. below the CA-3 rigging, was 

another attachment identified as CA-4 that consisted of wire rope with wire rope slings and a 

2-ton come-along. The following is a table showing the sizes and the manner of failure: 

Table 1. Bridle Come-along Configuration and Failure Mechanism 

 Slings Tension 

Member 

Come-

along 

Length Failure 

CA-1 Wire rope 7.2 mm chain 2-ton 5'–6" Chain 

CA-2 Wire rope 7.2 mm chain 2-ton 5'–6" Sling 

CA-3 Wire rope 8.4 mm chain 3-ton 10'–6" Chain 

CA-4 Wire rope Wire rope [2-part] 2-ton 10'–6" Wire rope 
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Ultimate breaking strength of the 7.2 and 8.4 mm chain links have been estimated as 14,600 

and 24,800 pounds respectively. The ultimate breaking strength of the ½” wire rope slings 

has been estimated to be 16,000 pounds. 

It must be noted here that in addition to the elastic deflection of the gin pole under eccentric 

loading of the rooster head, there would be additional deflection at the top of the gin pole 

due to the removal of the inherent slacks in the chain links and wire ropes. At the time of the 

application of the tension at the bridle location, the slack must be overcome before the chain 

link could take up the tension. Due to the shorter arbor depth, the slack will be magnified 

approximately seven times further increasing the tension of the bridle connection. For 

example, a one inch slack will create seven inch displacement at the top.  

CA-1 and CA-2 will be the first to take up the tension as per the sketch drawn by Tower 

King. A tensile force of 15,000 pounds would translate into a force of 16,100 pounds in each 

of the chain links because of the angle each chain link makes with the direction of the tensile 

force.  This force is close to the failure load of the chain link.  With the failure of CA-1 and 

CA-2, CA-3 located 2½ ft. below will be called upon to take up the load.  Unfortunately, the 

magnitude of tension will be increased as the lever arm will be shortened to 9½ ft. from 12 

ft., increasing the tension to an approximate ratio of 12/9.  It is estimated that the tension 

will be approximately 20,000 pounds.  However, this force would be further magnified due 

to removal of slack inherent in the 10-ft. long rigging at CA-3.  The additional movement of 

the rooster head due to magnified deflection at the top of the gin pole because of slack 

removal would further increase the tension.  The P-delta phenomena would occur with 

increasing deflection with increasing tension.  CA-3 is expected to fail with increasing 

tension.  Next is the rigging of CA-4 2½ ft. below CA-3.  The tension would be increased 

due to a much shorter lever arm by an approximate ratio of 12/7.  Therefore, the tension 

would be approximately 30,000 pounds without considering the deflection of the gin pole.  

If the deflection of the gin pole is considered, the tension would be further magnified, and 

failure would be imminent. 

A few days before the completion of this report, Tower King stated during the interview 

with OSHA personnel that the tag line was attached directly to the arbor, and not to the gin 

pole.  Stainless had asked that the tag line be attached to the gin pole three feet below the 

rooster head.  Stainless was not aware of this change.  This deviation, which should have 

been done with the consent of Stainless, reduced the tensile forces at the bridle connection 

of the gin pole to the arbor to Tower King’s advantage.  The deviation in the configuration 

of the tag line is shown in Figure 28.  The solid red line is the layout of the tag line on the 

day of the incident and the dashed red line is the layout used by Stainless to calculate the 

reaction forces.  The force was reduced to approximately 13,000 pounds from 15,000 

pounds. Nevertheless, the rigging was inadequate even for the reduced forces, and did not 

meet the required factor of safety of 5.0 
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As mentioned earlier, the fall protection devices of three employees were anchored to the 

gin pole.  Stainless neither evaluated the adequacy of the gin pole to resist the anchorage 

forces from the fall protection devices nor did they evaluate the increased tension on the 

bridle rigging due to the additional weight of three employees and their equipment, and the 

anchorage forces of fall protection.  Tower King failed to inform Stainless of the use of the 

gin pole as anchorage points for three employees, and therefore, Stainless did not include 

these additional forces in their calculations. 

 

Figure 28 –Tag Line Rigging and Reaction Forces 

Materials and Forensic Analysis Discussion 

QC Met was contracted to perform an analysis of the materials from the bridle connection. 

QC Met took custody of the materials on January, 30, 2018. The materials included the 

following: 

Inverted Trolley Tag 

Line 
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Summation of elastic deformation, rigid rotation due to 

curvature of bridle rigging and width of rooster head. 
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 (2) Two-ton come-alongs  

 (1) Two-ton wire come-along 

 (1) Three-ton come-along 

 (2) Wire slings 

 (4) Basket slings (each side of the fracture of both basket slings) 

The bridle connection materials being examined by QC Met are shown in Figure 29. At the 

time of this report, QC Met had not provided a report of their findings. 

 

Figure 29 – Materials Collected by QC Met for Examination 
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Conclusions 

Based upon the above, we conclude that: 

1) The cause of the failure was the inadequate capacity of the bridle attachment of the gin 

pole to the tower structure. Tower King sized the rigging of the gin pole attachment to 

the tower structure without any guidance or approval of an engineer. This was a 

violation of the industry standard.  The rigging did not have the required factor of safety 

as per industry standard A10.48. 

2) Tower King violated the industry standard ANSI A10.48 by not engaging a qualified 

engineer for a Class IV structure to perform the analysis of all the components including 

attachments of the gin pole to the tower structure. The qualified engineer retained by 

Tower King to review the rigging plan, as required by ANSI A10.48, clearly excluded 

the review of the means and method of all rigging during construction. This exclusion 

was conveyed to Tower King in the qualified engineer’s review letter of September 13, 

2017 sent a few days before the construction began. 

3) Tower King violated ANSI A10.48 by preparing an incomplete rigging plan in that it did 

not include the bridle attachments to the tower structure. Section 4.8.6.3 of ANSI 

A10.48 requires that the rigging plan include “sling size, type, angle and connection 

details to the structure and to the gin pole.” 

4) The structural computations performed by the engineering consultant, Stainless, retained 

by Tower King to review its rigging plan were flawed because Stainless’ analyses were 

based on invalid assumptions resulting in significantly lower forces for the gin pole 

connections to the tower structure. The forces computed by Stainless at the bridle and 

basket locations of the gin pole were grossly underestimated. 

5) The slings and the rigging provided by Tower King to attach the gin pole to the tower 

structure would have been adequate to support the loads computed by Stainless and 

provided to Tower King. The provided rigging would not have a factor of safety of 5 as 

required by the standard.  However, these loads were grossly underestimated by 

Stainless by a factor of 4.5. 

6) Tower King changed the length of the gin pole and used a heavier gin pole without 

informing Stainless, the qualified engineer of the project. It had an implication on the 

evaluation of the rigging system but did not contribute to the collapse. 

7) Contrary to the recommendation of the qualified engineer, Tower King attached the tag 

line to the arbor instead of the gin pole without conferring with the qualified engineer.  

This, however, did not contribute to the collapse as connecting the tag line to the arbor 
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reduced the forces at the bridle connection.  The rigging for the jump line and load line 

was satisfactory. 

8) The deceased employees’ fall protection devices were anchored to the gin pole at three 

different locations. ANSI standard A10.48 requires that the anchor can support 5,000 

pounds for a non-engineered system, 3,600 pounds for an engineered system or two 

times the maximum fall arresting force. Stainless did not evaluate the gin pole 

connections to the tower for such forces. Tower King rigging plan did not indicate any 

required anchorage for fall protection on the gin pole. 
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Appendix A  
SKETCHES OF GIN POLE CONNECTIONS 

(prepared by Tower King) 
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Figure 30 – Bridle Connection Sketch (1 of 4) 

CA–1 

CA–2 
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Figure 31 – Bridle Connection Sketch (2 of 4) 

CA–3 
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Figure 32 – Bridle Connection Sketch (3 of 4) 

CA–4 
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Figure 33 – Bridle Connection Sketch (4 of 4) 
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Appendix B  
QUALIFIED ENGINEER REVIEW LETTER 

(prepared by Stainless) 
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Appendix C  
QUALIFIED ENGINEER’S SCOPE OF WORK PROPOSAL 

(prepared by Stainless) 
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