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EXECUTIVE SUMMARY   
The nation’s infrastructure is full of deteriorating bridges in need of replacement or rehabilitation 
– oftentimes using accelerated bridge construction (ABC) techniques. The first step in any of 
these projects is to demolish (either entirely or in part) the existing structure.  

The AASHTO LRFD Bridge Design Specifications identify the minimum bridge design 
requirements, while the AASHTO LRFD Bridge Construction Specifications stipulate bridge 
construction aspects.  However, very limited information is available to guide both design 
engineers and contractors on how to approach the demolition of an existing bridge. This lack of 
available information has led to each state approaching bridge demolition work very differently. 

Unintentional events during bridge demolition can result in bodily harm, project delays, traffic 
disruptions, and in some instances loss of life. In less than one year, two worker fatalities have 
occurred on two separate occurrences due to the collapse of bridge structures while undergoing 
demolition.  The first occurred in Orange County, CA in May of 2014; the second occurred in 
Cincinnati, OH in January 2015. While these events may be considered low probability, the 
outcomes are of high consequence. The bridge design and construction industry has a duty to 
evaluate bridge demolition from a national perspective and provide best practices to improve 
upon the safety to both the workers and the traveling public.   

The research conducted for this report was done in response to a research needs statement (RNS) 
developed by AASHTO SCOBS T-4 and the TRB Subcommittee for ABC, originally only 
considering accelerated bridge demolition. Given that many aspects of bridge demolition impact 
both conventional as well as accelerated construction, it was decided to modify the scope to 
bridge demolition in general. Additionally, the first step in the larger project was determined to 
be to first gather a better assessment of the current practices that are occurring nationally. This 
task was accomplished through a survey developed through cooperation with the Research 
Advisory Panel (RAP) and distributed to all State Departments of Transportation (DOTs). The 
results of this summary were compiled and are presented in this report.    

A summary of the main findings of the survey are as follows.  A quarter of responding states 
have experienced an accidental incident and 43-percent have experienced an unintentional 
collapse in the past 15 years. These proportions show that problems with bridge demolitions are 
not isolated to only a few states. Of the incidents that occurred, the majority occurred during 
conventional construction projects or rehabilitation and repair projects. Only one accidental 
incident and one unintentional collapse occurred during bridge projects with any accelerated 
construction technique. The majority of incidents occurred on bridges either over closed 
roadways or waterways. Two accidental incidents and one unintentional collapse occurred over a 
roadway open to the public. About one-quarter of the accidental incidents that occurred resulted 
in injury or loss of life, while about half of the unintentional collapses resulted in injury or loss 
of life. Of these, most of the injuries were to contractor employees. 

Only 38-percent of responding states have criteria, guidelines, or procedures for when a set of 
contract plans require the inclusion of a demolition plan. Over 50-percent of responding states 
have projects that do not require detailed demolition plans to be submitted. The majority of 
responding states (69-percent) do not see alternative delivery methods posing an additional risk. 
Only a small percentage of states (11-percent) conduct a risk assessment prior to determining the 
requirement for bridge demolition plans. 
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Only 33-percent of responding states either sometimes require a design engineer (26-percent) or 
always require a design engineer (7-percent) in the development of demolition plans. The 
majority of responding states (77-percent) do not specify any parameters for demolition 
equipment. 

Most states either do not require a pre-demolition meeting (48-percent) or require but do not 
document (11-percent). Most responding states (40-percent) never require the submission of 
contractor qualifications with the demolition plans. 

From a national perspective (based on a low extrapolated estimate from actual survey results), 
the information collected may indicate approximately 27 to 33 accidental incidents and 
approximately 27 to 33 unintentional collapses have occurred over the past 15 years in the US 
and have resulted in about 20 to 24 injuries and 8 to 10 fatalities. 
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CHAPTER 1:   INTRODUCTION 
1.1. Project Motivation 
The nation’s infrastructure is full of deteriorating bridges in need of replacement or rehabilitation 
– oftentimes using accelerated bridge construction (ABC) techniques. The first step in any of 
these projects is to demolish (either entirely or in part) the existing structure.  

The AASHTO LRFD Bridge Design Specifications[1] identify the minimum bridge design 
requirements, while the AASHTO LRFD Bridge Construction Specifications stipulate the bridge 
construction aspects. However, very limited information is available to guide both design 
engineers and contractors on how to approach deconstruction or the removal aspects of an 
existing bridge. The design and construction codes provide very little direction on demolition, 
and each state approaches this work very differently.   

Unintentional events during bridge demolition can result in bodily harm, project delays, traffic 
disruptions, and in some instances loss of life.  In less than one year, two worker fatalities have 
occurred on two separate occurrences due to the collapse of a bridge structure while undergoing 
demolition.  The first occurred in Orange County, CA in May of 2014[2]; the second occurred in 
Cincinnati, OH in January 2015[3].  While these events may be considered low probability, the 
outcomes are of high consequence. The bridge design and construction industry has a duty to 
evaluate the demolition aspects of bridge construction from a national perspective, and provide a 
best practices guideline to improve upon the safety to both the workers and the traveling public. 

1.2. Research, Objectives, and Tasks 
The main objective of this research was to survey State Department of Transportation (DOT) 
officials to gather information concerning the state of practice for bridge demolition. The 
research was divided into the following tasks: 

1. Assemble research subcommittee 
2. Develop survey 
3. Administer survey 
4. Compile survey results 
5. Provide recommendations for future work 
6. Prepare final report 

The research work should be used to further guide and direct the future of bridge demolition. 

1.3. Research Advisory Panel (RAP) 
The project work and the developed survey were done in collaboration with the Research 
Advisory Panel (RAP). The following people participated in the RAP: 

• Carmen Swanwick (Utah DOT) – RAP Chair 
• Benjamin Beerman (FHWA) – TRB Subcommittee on ABC Chair 
• Ahmad Abu-Hawash (Iowa DOT) 
• Tim Keller (Ohio DOT) 
• Corey Rogers (Michigan DOT) 
• Wayne Symonds (Vermont Agency of Transportation) 
• Richard Dunne (Michael Baker International) 
• Mike Culmo (CME Associates, Inc.) 
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• Tim Davis (PCL) 
• Mary Lou Ralls (Ralls-Newman LLC) 

1.4. Report Overview 
This report is intended to summarize the results of the bridge demolition survey developed by the 
ABC-UTC and RAP and guide future research done in this area. 
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CHAPTER 2:   DEVELOPED SURVEY 
A survey was developed with the guidance of the RAP. The survey was broken down into the 
following sub-categories: 

1. Background Questions 
2. Past Incidents and Collapses 
3. Liability 
4. Requirements of Bridge Demolition Plans 
5. Information Required for a Bridge Demolition Submittal 
6. Approval of Bridge Demolition Submittal (Prior to Work) 
7. Construction Engineering Inspection / Field Oversight (During Work) 
8. Closing Questions 

The developed survey was sent out to all fifty state DOTs and responses were gathered. This 
chapter introduces the survey and the developed questions. 

2.1. Introduction to Survey 
The United States bridge industry has recently experienced several unintentional bridge collapses 
during bridge removal and rehabilitation operations that have attracted national attention. 
Although few in number, the consequences from these events can be significant from many 
perspectives. In response to these occurrences, the AASHTO Subcommittee on Bridges and 
Structures Technical Committee for Construction (AASHTO T-4) and the Transportation 
Research Board Subcommittee on ABC requested research to gain a better understanding of 
bridge demolition at a national level. In response, the ABC-UTC conducted preliminary research 
efforts to serve as a means to direct future work.  

Results of the survey will follow in Chapter 4 and will be used by AASHTO T-4 to make 
recommendations in an effort to address knowledge gaps, share best practices, and be a guide for 
action items moving forward. 

Several key terms were defined for the purpose of the survey, as shown in Table 2.1. 

Table 2.1:  Definitions of key terms for survey 

Term Definition 

Bridge Demolition Either the complete or partial removal of a bridge deck, 
superstructure, substructure, or any combination of these. 
Culverts/buried structures are not part of this survey 

Bridge Collapse Either the partial or entire deck, superstructure, or substructure 
(i.e. structural element) is no longer functioning in its intended 
purpose or state before, during, or after a bridge demolition 
activity 

Accidental Incidents Inadvertent events occurring during bridge demolition (either 
partial or full), which could have resulted in a bridge collapse 
(as defined above) but did not 
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Term Definition 

Unintentional Collapse Unintentional events occurring during bridge demolition 
(either partial or full) that resulted in a bridge collapse (as 
defined above) 

Administered A general term used to describe the review, approval/ 
acceptance/concurrence, and/or oversight/construction 
inspection of the contractor’s demolition plan and demolition 
activities 

 

2.2. Background Questions 
The objective of the background questions was to gather basic information of the participant’s 
location and affiliation. The survey was designed to be given to all parties affiliated with bridge 
demolition, although only responses from state DOT bridge owners were gathered in this initial 
study. 

Question 1 Please state your state. 

Question 2 Please select your affiliation: 
a) State Department of Transportation 
b) County/City Bridge Owner 
c) Contractor 
d) Consultant 

 

2.3. Past Incidents and Collapses 
The survey authors assumed that there were likely bridge collapses and other incidents that 
happened without attracting media attention. The objective of these questions was to obtain 
information on accidental incidents and unintentional collapses that may not have been reported 
otherwise.  

Question 3 Within the past 15 years, have you or your agency 
experienced any (check all that apply): 

a) Accidental Incidents (close calls/near misses) 

b) Unintentional Collapses (down, but not in the 
anticipated manner) 

c) Other demolition related events 

The following questions were provided for each of the three categories of Question 3. The 
questions shown below are for “Accidental Incidents”, but the other two categories were also 
investigated with similar questions. 
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Question 4 How many Accidental Incidents have occurred in the past 
15 years? 

Question 5 These Accidental Incidents were involved in (check all that 
apply): 

a) Conventional construction projects 
b) Accelerated bridge construction projects 
c) Projects involving any accelerated construction 

activities 
d) Emergency projects 
e) Rehabilitation or repair projects 
f) Other 

Question 6 These Accidental Incidents resulted in injury to (check all 
that apply): 

a) n/a (no injuries occurred) 
b) Contractor 
c) Public 
d) Staff 
e) Other 

Question 7 These Accidental Incidents resulted in loss of life to (check 
all that apply): 

a) n/a (no injuries occurred) 
b) Contractor 
c) Public 
d) Staff 
e) Other 

Question 8 Please provide project names, brief descriptions of the 
challenge or incident, and/or contact information for related 
parties. 

Question 9 What was the bridge demolition project over?  
a) Closed road 
b) Open road 
c) Waterway 
d) Nothing 
e) Other 

Question 10 Was a post incident report developed? 
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Questions 11 through 24 were similar but for Unintentional Collapses and Other Demolition 
Related Events.  

2.4. Liability 
Considering contract documents are different for every state, the survey asked how liability is 
handled. 

Question 25 Describe your Agency’s overall position on the liability of 
bridge demolition activities? 

Question 26 Is your Agency’s positon on the liability of bridge 
demolition activities effective? (i.e. in terms of safety, 
prevention of unintentional incidents and collapses, 
exposure to litigation, public trust, etc.) 

 

2.5. Requirement of Bridge Demolition Plans 
The bridge demolition plans are generally put together by the contractor and do not always 
require a licensed engineer’s review and approval. These questions were created to gain a better 
understanding of each Agency’s policy regarding demolition plans. 

Question 27 Does your Agency (or the Agency you work for) have 
criteria, guidelines, or procedures for when a set of contract 
plans require the inclusion of a demolition plan? 

a) Yes (prior to bid) 
b) Yes (after award) 
c) No 
d) Other 

Question 28 If yes, can you please provide a hyperlink? 

Question 29 When is a detailed demolition plan required? 
a) Never 
b) For partial bridge demolition 
c) For full bridge demolition 
d) Other (text entry) 

Question 30 Are there types of projects where the contract documents do 
not include a detailed demolition plan and the contractor is 
not required to prepare one or submit one? 

a) Yes/No/Other 
b) If yes, what types of projects do not require a 

detailed demolition plan? 
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Question 31 Are there criteria in which bridge demolition plans are 
submitted and administered for projects procured under 
alternative delivery methods (e.g. Design/Build, 
Design/Bid/Build, Detailed Build, P3, CMGC, etc.)? 

Question 32 Do you see alternative delivery methods as a risk to your 
Agency regarding bridge demolition activities? 

Question 33 Does your Agency conduct a risk assessment to determine 
when and at what level a bridge demolition plan should be 
developed and/or submitted? 

 

2.6. Information Required for a Bridge Demolition Submittal 
When the contractor is conducting a demolition, there are different requirements for the 
information that must be submitted to the bridge owner and when the design engineer must be 
involved in the process. The questions of this section were created to determine the requirements. 

Question 34 When is the design engineer (whether it be consultant or in-
house) required to prepare demolition documents for 
submittal to the owner: 

a) Always 
b) Sometimes 
c) Never 
d) Other 

Question 35 If required, at what point is the design engineer required to 
prepare demolition documents: 

a) Design phase 
b) Construction phase (hired by contractor) 
c) Other 

Question 36 Under what circumstances is a design engineer required to 
be involved in the development of demolition documents? 

Question 37 If a design engineer is involved, to what extent? (check all 
that apply): 

a) Create contract plans 
b) Review contractor plans 
c) Ensure contractor plans executed as designed 
d) Other (text entry) 

Question 38 Does the demolition plan always need to be signed by a PE? 

Question 39 If no, what cases do not require a PE signature? 
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Question 40 Do you specify analysis parameters for demolition 
equipment (operating ratings, reduced concrete strength, 
etc.)? 

Question 41 Does your state (or agency) require established contingency 
plans to be developed prior to the start of demolition to 
address unforeseen incidents that happen during 
construction (e.g. an established repair procedure for 
damaged beams)? If so, please provide the contract 
document references and the established procedures for 
review, acceptance, or approval. 

 

2.7. Approval of Bridge Demolition Submittal (Prior to Work) 
After the bridge demolition plans are submitted to the bridge owner, there are varying levels of 
approval that may be required. The objective of this section was to determine the type of review 
and approval that are required by the bridge owner prior to the start of the demolition by the 
contractor.  

Question 42 What is the degree of oversight your Agency conducts to 
accept a bridge demolition plan? 

a) No review by a licensed engineer 
b) Review but without acceptance or rejection 
c) Review with concurrence 
d) Review with acceptance 
e) Review with approvals 
f) Other (text entry) 

Question 43 If reviewed and an approval is not given, what wording is 
used in response to the submitter of the demolition plan? 

 

2.8. Construction Engineering Inspection and Field Oversight (During Work) 
Once the bridge demolition plan is approved, there are varying levels of inspection and oversight 
that can be done to ensure the demolition is completed as designed. The objective of the 
questions in this section was to understand who is responsible for inspection and oversight and 
the steps that are taken to ensure demolition work is executed as planned. 
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Question 44 Who is primarily responsible for ensuring the demolition 
plan is executed as planned? 

a) Not specified 
b) Bridge owner 
c) Engineer of record 
d) Contractor 
e) Field engineer (not licensed) 
f) Field engineer (licensed) 
g) Other (text entry) 

Question 45 A pre-demolition meeting is: 
a) Not required 
b) Required, but not documented 
c) Required and documented 
d) Other (text entry) 

Question 46 Field changes to demolition plans require the approval of  
(check all that apply): 

a) Not specified 
b) Contractor 
c) Engineer of record 
d) Bridge owner 

e) Other (text entry) 

Question 47 Is there a mechanism in place to stop field operations if 
needed? 

a) Yes/No/Other 
b) If yes, how are field operations stopped? 

Question 48 Are unintentional incidents or collapses reported? 
a) Yes/No/Other 
b) If yes, how are these incidents reported? 

Question 49 Do you see contract constraints (i.e. limited work 
windows/time, nighttime only operations, etc.) impacting 
the manner in which bridge demolition plans are followed? 

Question 50 If so, please describe the constraint. 
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Question 51 Do you allow for traffic to travel under overpass bridges 
during demolition? 

a) Yes/No/Other 
b) If so, do you have specifications for protection of 

traffic that you can share? 

Question 52 When are specific demolition qualifications of contractor, 
and/or his personnel, required to be submitted to the owner 
for approval? 

a) Never (contractor qualifications are never reviewed) 
b) For complex projects 
c) For projects with special safety concerns 
d) For every project 

 

2.9. Closing Questions 
The final questions were designed to understand what types of documents or resources would be 
most beneficial to the parties involved. This document and study were designed to not address 
means and methods of bridge demolition, but to focus on the administration of bridge 
demolition. The surveyors did, however, want to gauge national interest with regard to 
documents that may involve discussion on means and methods.  

Question 53 What information or resources would be most beneficial for 
your agency? 

a) Best Practices for bridge demolition execution 
b) Best Practices for bridge demolition administration 
c) Guide Specification for bridge demolition 
d) Other 

Question 54 Any other comments? 

Question 55 Do you have a person or division in your Agency or section 
overseeing bridge demolition? 

Question 56 If yes, please provide contact information. 
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CHAPTER 3:   FULL SURVEY RESPONSES 
3.1. Background Questions 
A total of 28 states responded to the survey from the states shown in Figure 3.1. Readers of this 
report whose state is not represented are welcome to contact the author to submit responses. All 
28 of the responses were from State DOTs. The question numbers referenced throughout this 
chapter refer to the survey questions from Chapter 2.  

 
Figure 3.1:  States who participated in initial demolition survey (Q1) 

 

3.2. Past Incidents and Collapses 
The information presented in this section relates to the past incidents and collapses that were 
reported by states in this survey; the location of the incidents is not presented. All 28 surveyed 
states responded to these questions. 

The percentage of the responding states which had either an accidental incident, unintentional 
collapse, or other demolition related event is shown in Figure 3.2. One quarter of the responding 
states experienced some type of accidental incident and less than half of the states experienced 
an unintentional collapse in the past 15 years.  

No Yes

Responded
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Figure 3.2:  Percentage of responding states reporting incidents (Q3) 

The total number of accidental incidents, unintentional collapses, and other demolition related 
events occurring in the past 15 years is shown in  Figure 3.3. Sixteen accidental incidents and 
sixteen unintentional collapses have occurred over this time span and are due to a variety of 
reasons. These events included collapse to part or all of the existing structures in means that were 
not planned by the contractor, in some cases damaging adjacent structures and causing disruption 
to traffic. 

 
 Figure 3.3:  Total number of reported incidents  

Many reasons were reported as the causes for these accidental incidents or unintentional 
collapses, but there were several repeat themes. The four main reasons are highlighted in Table 
3.1. Note that some incidents had several of these common reasons listed. 

Table 3.1:  Common reasons for occurrence of accidental incidents or unintentional collapses 
(summary of Q8, Q15, Q22) 

Common Reasons for Incidents or Collapse # of Incidents 

Crane or demolition equipment overloading bridge 
or used improperly 8 

Removal of span or component of continuous span 
bridge caused other spans to fail 6 

Deteriorated members had lower strength than 6 
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Common Reasons for Incidents or Collapse # of Incidents 
expected 

Demolition plans were not followed in the field 5 

Deck removal resulted led to accidental incident or 
unintentional collapse 5 

Error in demolition analysis or poor demolition 
plans 3 

The accidental incidents, unintentional collapses, and other demolition related activities occurred 
in all different types of construction projects, as shown in Figure 3.4. The majority of these 
incidents occurred during conventional construction projects, with only two incidents occurring 
when some type of accelerated construction was utilized. 

 
Figure 3.4:  Types of projects where incidents occurred 

The number of projects in which injuries and fatalities occurred is shown in Figure 3.5. There 
were a number of injuries or fatalities as a result of accidental incidents and unintentional 
collapses. Most of these injuries or deaths were to the workers operating the demolition 
equipment on the structure. It should also be noted that some of these accidental incidents or 
unintentional collapses were near misses for larger incidents.  
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Figure 3.5:  (a) Injuries and (b) loss of life resulting from incidents and collapses 

The type of features that were underneath bridges experiencing accidental incidents or 
unintentional collapses are shown in Figure 3.6. Most incidents occurred over closed roadways 
or waterways. 

 
Figure 3.6:  Features carried under bridges involved in incidents or collapses 

The final question relating to past incidents and collapses was related to the development of post-
incident reports. As shown in Figure 3.7, in only one case was a post-incident report developed; 
no report was developed in all the other cases. 
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Figure 3.7:  Was a post-incident report developed? 

3.3. Liability 
Twenty seven of the 28 states responded with regard to the questions related to liability. As 
shown in Figure 3.8 (a), all of the states that responded assign the liability for bridge demolition 
to the contractor performing the demolition work. With regard to the liability policy, three-
quarters (21) of the states who responded believe they have a successful liability policy in place, 
while about one-quarter (7) of the states do not have any formal liability policy in place. 

 
Figure 3.8:  (a) Liable party for demolition of bridge (Q25) and (b) answer to whether current 

liability policies are successful (Q26) 

3.4. Requirement of Bridge Demolition Plans 
Questions 27 through 33 relate to the demolition plans:  when they are required and what they 
include. Over half (14) of the responding states have no criteria, guidelines, or procedures for 
when a set of contract plans require the inclusion of a demolition plan, as shown in Figure 3.9. 
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Out of those with policies, six formal policies were provided:  Alabama, California, Illinois, 
Iowa, Kansas, and Texas. These policies are provided in Appendix A.  

 
Figure 3.9:  Answer to if Agency has criteria, guidelines, or procedures for when a set of 

contract plans require the inclusion of demolition plan (Q27) 

Questions 29 and 30 relate to when a detailed demolition plan is required and the types of 
associated projects. A detailed demolition plan normally includes a step-by-step procedure for 
demolition, description of required demolition equipment, any required calculations for full 
structure or partially demolished structure, and any other general notes or details required. The 
cases in which detailed demolition plans are required is shown in Figure 3.10 (a) and whether or 
not contract documents need to include detailed demolition plans is shown in Figure 3.10 (b).  

For about half (12) of the responding states (26), detailed demolition documents are required for 
partial bridge demolition, full bridge demolition, or both partial and full bridge demolition. The 
other half of the responding states either do not require detailed demolition plans or have other 
policies. The other responses included that demolition plans are required: 

• Only under rare circumstances (2) 
• When blasting is used 
• For complex projects where public safety is an issue (2) 
• Anytime there is a risk 
• As specified in the contract documents (2) 
• At the discretion of the lead design engineer in consultation with the DOT 
• When it effects traffic or railroad 
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Figure 3.10:  (a) Cases when detailed demolition plans are required (Q29) and (b) answer to if 

there are projects where contract documents do not include detailed demolition plans (Q30) 

Further information was gathered for projects not requiring detailed demolition plans. The 
following are a summary of survey responses with various cases where demolition plans are not 
required:   

• Prestressed girder bridges or concrete slab bridges over low water or channel crossings 
(when demolition equipment can rest on the ground rather than the bridge) 

• Simple projects where public safety is not a risk 
• Small structures, short bridges over streams 
• Conventional bridge types (i.e. multiple beam bridges) 
• Box culvert structures with spans less than 80 feet 
• Bridges not being demolished over a public road 
• Bridges where adjacent structures are not affected 

Alternative delivery methods (e.g. Design/Build, Design/Bid/Build, Detailed Build, P3, CMGC, 
etc.) are being used more frequently. The next two questions (Questions 31 and 32), shown in 
Figure 3.11, were looking into how agencies perceive the effect of alternative delivery methods 
on bridge demolition procedures. As shown in Figure 3.11 (a), about 40-percent of agencies (10 
of 26) have criteria and about 40-percent (11 of 26) do not have criteria in which demolition 
plans are submitted and administered for projects procured under alternative delivery methods. 
Most of the agencies (about 70-percent) do not see alternative delivery methods as an additional 
risk (i.e. increased likelihood of accidental incidents and unintentional collapses).  
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Figure 3.11:  Information regarding (a) criteria for bridge demolition (Q31) and (b) perceived 

risk of alternative delivery methods (Q32) 

A small percentage of agencies (11-percent) conduct a risk assessment prior to determining the 
requirement of bridge demolition plans, as shown in Figure 3.12. The majority of the agencies 
(85-percent) do not require any kind of risk assessment. 

 
Figure 3.12:  Information on whether the Agency conducts a risk assessment before 

determining demolition plan requirements (Q33) 

3.5. Information Required for a Bridge Demolition Submittal 
Questions 34 through 41 investigate the general information required for a bridge demolition 
submission. A design engineer can be required to aid in the development or approval of 
demolition documents. The frequency of involvement of the design engineer and at what stage 
the design engineer is required is shown in Figure 3.13 (a) and (b), respectively. Most agencies 
do not require a design engineer or require the design engineer only for complicated projects. 
Those that do require a design engineer generally require them to be hired by the contractor. 
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Figure 3.13:  Information on (a) need for involvement of design engineer (Q34) and (b) at 

what stage design engineer is involved (Q35) 

Several agencies (16) provided more detailed responses about when design engineers are used in 
the demolition process. Some of these responses included: 

• Design engineers are involved to determine which components of a bridge need to be 
demolished. 

• Contract documents developed by design engineer include a demolition plan only for 
unique structures like truss, suspension, arch, segmental or other similar bridges. 

• Design engineers need to be involved whenever demolition plans are submitted for 
review and acceptance. 

• Design engineers are required for partial demolitions or if the overall stability of the 
structure is at risk. 

• Design engineers are needed when there are any issues with the plans. 
• Demolition contractor decides on the need for involvement of a design engineer. 
• Contractor’s engineer prepares a demolition plan; owner’s engineer assists in review of 

bridges with complex configurations. 
• Design engineers are involved in developing demolition-related specifications and 

requirements and are also involved in the review of the contractor’s demolition plans. 

Agencies that require the participation of a design engineer require involvement at different 
stages, as shown in Figure 3.14. Most design engineers are used by the owner to review plans 
submitted by the contractor. Some states require a design engineer (typically provided by the 
contractor) be used in preparing demolition plans. Others allow the contractor to decide at what 
stage the design engineer should be used. 
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Figure 3.14:  Percentage of states requiring design engineer participation in different parts of 

planning process (Q37) 

Even when a design engineer is required on the project, the design engineer is not always 
required to have a professional engineering (PE) license, as shown in Figure 3.15. Most of the 
responding agencies always require a PE signature on the final demolition plans. The PE is 
generally provided by the contractor. 

 
Figure 3.15:  Cases in which a professional engineer involvement is required (Q38 and Q39) 

Loading provided from demolition equipment is one of the primary causes for accidental 
incidents or unintentional collapses. Loading is also variable, as it depends on the specific 
equipment being used by the contractor on a specific project. Additionally, the condition of the 
bridge will change as it is being demolished.  

Agencies were asked as to whether they specify parameters (e.g. operating ratings, reduced 
concrete strengths, as-builts, etc.) for demolition equipment. Only a small number of states 
specify any parameters during the demolition process, as shown in Figure 3.16. About 77-percent 
of states do not specify any parameters for demolition equipment. Those that do specify some 
parameters mainly limit the hammer size and energy used for demolition or require an analysis to 
show that the structure remains stable during all stages of construction. 
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Figure 3.16:  Specifying parameters for demolition equipment (Q40) 

Numerous events can occur during demolition that result in an accidental incidents and 
unintentional collapses. Some demolition types are more prone to certain risks, so in some cases 
agencies will require contingency plans be developed prior to execution of a demolition. The 
percentage of surveyed agencies requiring contingency plans prior to demolition (as part of the 
demolition plan submittal) is shown in Figure 3.17.  

 
Figure 3.17:  Agencies requiring contingency plans prior to demolition (Q41) 

The majority of agencies do not require a contingency plan be developed prior to execution of 
demolition, but most have some mechanism in place for stopping field work and addressing 
issues as they arise (discussed in later sections). The two cases that may require contingency plan 
development are (1) repair details for damaged flanges of bulb-T sections during rapid deck 
demolition projects and (2) plans for addressing equipment failure during demolition. 

3.6. Approval of Bridge Demolition Submittal (Prior to Work) 
Various levels of approval by the owner are required prior to execution of the demolition plans, 
as shown in Figure 3.18. The majority of agencies have some form of review system in place 

Parameters specified for demolition equipment
No parameters specified for demolition equipment
Other

77%

19%
4%

(20)

(5)

(1)

Contingency plan required prior to demo No contingency plan required Other

80%

12%8%

(20)

(3)(2)



22 

 

(86-percent). Out of these, 37-percent review bridge demolition plans but do not accept or reject 
them. Only 38-percent of the surveyed states review and require some level of acceptance or 
approval of the bridge demolition plans. 

 
Figure 3.18:  Degree of oversight conducted by agency to accept bridge demolition plans 

(Q42) 

Agencies were also asked what wording they use in response to the submitter of the demolition 
plan if the plan is reviewed and an approval is not given. These responses include: 

• “Reviewed” 
• “No exception taken” 
• “Reviewed for general conformity with plans and specifications for (x)DOT” 
• “At your request, we have reviewed demolition sequence. We do not have any objections 

to the Contractor’s proposal. The Contractor and his Engineer shall be fully responsible 
for the adequacy of the falsework. Any damage shall be repaired to serviceable condition 
by the Contractor at his expense and to the satisfaction of the Engineer.” 

• “Project office will share review concerns with contractor (or lack thereof) and work with 
contractor to address them.” 

• “Plan is not authorized for the following reasons: …” 
• “Received for documentation” or “Not received for documentation” 
• “No Exception Taken” or “Make Correction Noted” or “Revise and Resubmit” 
• “Submittal is being retained in our records for information only” 

Some agencies did not have any standard response wording used in these cases. 

3.7. Construction Engineering Inspection and Field Oversight (During Work) 
Questions 44 through 52 relate to construction inspection and field oversight. The contractor is 
responsible for ensuring the demolition plans are executed as planned in about 59-percent of 
states surveyed, as shown in Figure 3.19. In the remaining states, the proper execution of the 
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demolition plans is verified by either the bridge owner, engineer of record, field engineer, some 
combination of these, or there are no specified means. 

 
Figure 3.19:  Party responsible for ensuring demolition plans executed as planned (Q44) 

A pre-demolition meeting is required in some cases to give the contractor and bridge owner an 
opportunity to discuss details about the demolition. Most bridge owners (47-percent) require no 
pre-demolition meeting, as shown in Figure 3.20. Only 22-percent of surveyed states require and 
document a pre-demolition meeting. 

 
Figure 3.20:  Instances when a pre-demolition meeting is required (Q45) 

Changes to the initial demolition plan are oftentimes required after the demolition work is 
already underway. Different agencies have different approval mechanisms in place for these field 
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changes, as shown in  Figure 3.21. Most agencies require field changes be approved by either the 
bridge owner (31-percent), engineer of record (26-percent), or contractor (14-percent).  

 
 Figure 3.21:  Approval requirements for field changes (Q46)  

The next question (Q47) relate to mechanisms in place to stop field operations. Most of the 
surveyed states have a mechanism in place to stop field operations, as shown in Figure 3.22. 
Those who have a mechanism in place to stop field operations responded as to how they are 
stopped. Demolitions were mostly stopped by the field inspector, owner, engineer of record, or 
construction engineer for either safety concerns or for the approved demolition plans not being 
followed.  

 
Figure 3.22:  Mechanism in place to stop field operations (Q47) 

The next question (Q48) asks if accidental incidents and unintentional collapses are reported. 
About half (52-percent) of the responding states responded that these events are reported. Of 
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these, incidents were normally reported by the field engineer or through the construction office; 
other methods for reporting incidents are listed below.  

 
Figure 3.23:  Reporting of accidental incidents and unintentional collapses (Q48) 

A perception amongst the bridge community is that contract constraints (e.g. limited work 
windows/time, nighttime only operations, etc.) impact the manner in which bridge demolition 
plans are followed. The majority of owners (64-percent) did not perceive contract constraints as 
an issue, as shown in Figure 3.24. Several responses included comments that constraints are 
accounted for in the demolition plans.  

 
Figure 3.24:  Impact of contract constraints on demolition execution (Q49 and Q50) 

As several of the failed demolitions resulted in injury to the public traveling under the bridge, the 
next question is to determine how many states allow for traffic to pass under active demolition 
projects. Of the responding states, 65-percent do not allow for traffic to pass under an overpass 
during demolition, as shown in Figure 3.25. The remaining states either allow traffic under or 
restrict traffic on a project by project basis. For deck removal, some states allow for traffic to 
pass beneath as long as a canopy or overhang is constructed to protect traffic from falling debris. 
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Figure 3.25:  Traffic allowance under demolition and protection of traffic (Q51) 

The next question in the inspection and field oversight section of the survey (Q52) relates to 
when specific contractor or personnel qualifications are required to be submitted for owner 
approval. As shown in Figure 3.26, 40-percent of responding agencies never require the 
contractor to submit any qualifications. Another 40-percent of states require qualifications be 
submitted for either complex projects or projects with special safety concerns. Only 8-percent 
require qualifications be submitted for every project.  

 
Figure 3.26:  Cases when specific contractor qualifications are required to be submitted (Q52) 

 

3.8. Closing Questions 
The final questions (Q53 through Q56) are designed to understand what types of documents or 
resources would be most beneficial to the parties involved. As shown in Figure 3.27, about half 
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of the surveyed states would find a best practices for bridge demolition execution and/or 
administration document beneficial. About 70-percent of surveyed states think that a guide 
specification for bridge demolition would be beneficial.  

 
Figure 3.27:  Information or resources beneficial for agency (Q53) 

  

0% 10% 20% 30% 40% 50% 60%

Create contract plans

Review contractor plans

Ensure contractor plans executed as planned

Other

% of states utilizing design engineer

29% (8)

50% (14)
7% (2)

18% (5)



28 

 

CHAPTER 4:   EXTRAPOLATED RESULTS 
One of the main purposes of this survey was to explore the need for further research related to 
bridge demolition and the desire from bridge owners for a guide document or specification. This 
chapter presents an extrapolation of some survey results to gain a national perspective and the 
opinion of the researcher and several members of the research advisory panel (RAP). 

As mentioned, 28 State DOTs (out of 52 possible) responded to the survey. Some of the survey 
results related to past incidents and collapses have been extrapolated to attempt to see the total 
national impact. The results from the actual survey were multiplied by three different factors to 
obtain a range of potential impacts, as shown in Table 4.1. This range is simply to give a ±10 
percent interval. Additionally, the states were asked to respond with the number of events that 
occurred in the past 15 years. Rate per year estimates were obtained by dividing the national 
perspective estimate by 15 years. 

Table 4.1:  National perspective factors used to extrapolate survey results to national scale 

Factor Value 

Low Factor 0.9�
𝑛𝑛𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡

𝑛𝑛𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑡𝑡𝑟𝑟𝑟𝑟𝑟𝑟
� = 1.67 

Medium Factor �
𝑛𝑛𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡

𝑛𝑛𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑡𝑡𝑟𝑟𝑟𝑟𝑟𝑟
� = �

52
28
� = 1.86 

High Factor 1.1�
𝑛𝑛𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡

𝑛𝑛𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑡𝑡𝑟𝑟𝑟𝑟𝑟𝑟
� = 2.04 

The first extrapolation is for the total number of accidental incidents, unintentional collapses, and 
other incidents, shown in Table 4.2. If the number of actual observations is extended to a 
national perspective, it can be seen that there are about two accidental incidents and two 
unintentional collapses per year.  

Table 4.2:  Estimates for national total of accidental incidents, unintentional collapses, and 
other events 

  National Perspective Estimate Rate Per Year Estimate 

 Actual Low Medium High Low Medium High 

No. of Acc. Incidents 16 27 30 33 1.8 2.0 2.2 

No. of Unin. Collapses 16 27 30 33 1.8 2.0 2.2 

No. of Other 1 2 2 2 0.1 0.1 0.1 

Totals 33 56 62 68 3.7 4.1 4.5 

The number of injuries and fatalities that have resulted from the reported accidental incidents and 
unintentional incidents are extrapolated to gain a national perspective in Table 4.3 and Table 4.4, 
respectively. It can be seen that around 1.5 injuries and 0.6 fatalities occur per year as a result 
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from failed demolition events. It should be noted that these numbers are only from the events 
that were reported to or observed by the bridge owners.  

Table 4.3:  Estimate for national total of injuries caused by accidental incidents, unintentional 
collapses, and other events 

  National Perspective Est. Rate Per Year Estimate 

Number of injuries during: Actual Low Medium High Low Medium High 

Accidental Incidents 3 5 6 6 0.3 0.4 0.4 

Unintentional Collapses 9 15 17 18 1.0 1.1 1.2 

Other Incident 0 0 0 0 0.0 0.0 0.0 

Totals 12 20 23 24 1.3 1.5 1.6 

 

Table 4.4:  Estimate for national total of fatalities caused by accidental incidents, 
unintentional collapses, and other events 

  National Perspective Est. Rate Per Year Estimate 

Number of fatalities during: Actual Low Medium High Low Medium High 

Accidental Incidents 2 3 4 4 0.2 0.2 0.3 

Unintentional Collapses 3 5 6 6 0.3 0.4 0.4 

Other Incident 0 0 0 0 0.0 0.0 0.0 

Totals 5 8 10 10 0.5 0.6 0.7 

In summary, from a national perspective, the approximately 27 to 33 accidental incidents and 
approximately 27 to 33 unintentional collapses that occurred over the past 15 years have resulted 
in about 20 to 24 injuries and 8 to 10 fatalities (as a low estimate). This is less than about two 
injuries per year and less than one fatality per year due to bridge demolition related activities. 

It should be highlighted that these survey results are limited to representing the Owner’s 
feedback only. As demonstrated by this survey, there is a notable disconnect between bridge 
owners and demolition contractors. From discussions with RAP members who are or are in close 
contact with demolition contractors, the number of accidental incidents, unintentional collapses, 
and related injuries and fatalities are likely three times or more the number shown in the above 
extrapolations. Most incidents are not reported by the contractor to the owner. The actual number 
of these events and related injuries and fatalities would be attainable from the contractors and 
insurance companies where claims are made by those injured or families of those killed. If a 
more accurate number of injuries and fatalities is desired, the contractors and insurance 
companies should be surveyed. 
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CHAPTER 5:   SUMMARY 
The summary and conclusions will correspond to the eight different sections of the survey. 

5.1. Background Questions 
In total, 28 agencies responded to the demolition survey; all of the agencies were state DOTs. 

5.2. Past Accidental Incidents and Unintentional Collapses 
A quarter of responding states have experienced an accidental incident and 43-percent have 
experienced an unintentional collapse in the past 15 years. These proportions show that problems 
with bridge demolitions are not isolated to only a few states.  

Of the incidents that occurred, the majority occurred during conventional construction projects or 
rehabilitation and repair projects. Only one accidental incident and one unintentional collapse 
occurred during bridge projects with any accelerated construction technique.  

The majority of incidents occurred on bridges either over closed roadways or waterways. Two 
accidental incidents and one unintentional collapse occurred over a roadway open to the public.  

About one-quarter of the accidental incidents that occurred resulted in injury or loss of life, while 
about half of the unintentional collapses resulted in injury or loss of life. Of these, most of the 
injuries were to contractor employees. 

A post-incident report was only developed for only one out of 28 incidents.  

5.3. Liability 
All responding states hold the contractor liable for the bridge demolition work and about three 
quarters of them viewed this policy as being successful. There was no information gathered in 
the survey related to whether any owners have been held liable in any failed demolitions. 

5.4. Requirements of Bridge Demolition Plans 
Only 38-percent of responding states have criteria, guidelines, or procedures for when a set of 
contract plans require the inclusion of a demolition plan. Demolition plans are oftentimes not 
required for simple projects where the public safety is not at risk. Over 50-percent of responding 
states have projects that do not require detailed demolition plans to be submitted. 

Many states (38-percent of responding states) have criteria for submitting demolition plans for 
projects procured under alternative delivery methods (e.g. Design/Build, Design/Bid/Build, 
Detailed Build, P3, CMGC, etc.). The majority of responding states (69-percent) do not see 
alternative delivery methods posing an additional risk. 

Only a small percentage of states (11-percent) conduct a risk assessment prior to determining the 
requirement for bridge demolition plans. 

5.5. Information Required for a Bridge Demolition Submittal 
Only 33-percent of responding states either sometimes require a design engineer (26-percent) or 
always require a design engineer (7-percent) in the development of demolition plans. Those 
states that do require a design engineer generally require them in the construction phase to either 
create or review the contract plans and require the design engineer be hired by the contractor. If a 
state’s use of design engineer is case dependent, the design engineer is often required when only 
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a component of the bridge is to be demolished, for staged demolitions, or when the overall 
stability of the structure during demolition is in question.  

A professional engineer (PE) is required by 16 of the responding states to sign the demolition 
plans (compared to the 22 responding states who require detailed demolition plans be submitted 
for all or some projects). 

The majority of responding states (77-percent) do not specify any parameters for demolition 
equipment. 

The majority of responding states (80-percent) do not require any contingency plans be 
developed prior to demolition. Those that do either require plans for repairing flanges in deck 
demolition projects or require plans for alternate demolition equipment. 

5.6. Approval of Bridge Demolition Submittal (Prior to Work) 
The majority of responding states (86-percent) have some review process in place for the 
demolition plans. Many of these states (37-percent) review the plans but without acceptance or 
rejection. 

5.7. Construction Engineering Inspection and Field Oversight (During Work) 
The majority of responding states (59-percent) assign the contractor as the party responsible for 
ensuring demolition plans are executed as planned. The remainder of responding states assign 
this responsibility to the bridge owner (7-percent), engineer of record (4-percent), field engineer 
(7-percent), or they do not specify a responsible party (7-percent). 

Most states either do not require a pre-demolition meeting (48-percent) or require but do not 
document (11-percent). Only 22-percent of responding states require and document a pre-
demolition meeting. 

In 31-percent of the 28 responding states, any field changes require the approval of the bridge 
owner. Other responding states require field changes be approved by the engineer of record (26-
percent), contractor (14-percent), or do not specify an approver (17-percent). 

The majority of responding states (68-percent) have a mechanism in place for stopping bridge 
demolition. Some mechanisms include:  a field inspector is assigned to stop work for safety 
concerns; owners or the engineer of record can suspend work if a plan is not being followed; and 
unsafe demolitions can be stopped by anyone. Twenty-percent (5) of the 25 states who 
responded to this question have no mechanism in place to stop field operations. 

When incidents do occur, 52-percent of responding states claimed to have a reporting mechanism 
in place to communicate them between contractor and owner. Incidents could be reported by the 
field engineer, through the construction or bridge office, or by the resident engineer. 
The majority of responding states (64-percent) do not view contract constraints as affecting 
demolition execution, as constraints are normally accounted for in the demolition plans. 

The majority of responding states (65-percent) do not allow traffic under demolition projects. 
Those that do generally only do for deck removal and require a canopy be provided to catch 
falling debris. 

Most responding states (40-percent) never require the submission of contractor qualifications 
with the demolition plans. Those that do require contractor qualifications be submitted mostly 
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require submission for complex projects (24-percent) or projects with special safety concerns 
(16-percent). 

5.8. Closing Questions 
Most states would find the following documents beneficial: 

• Best Practices for Bridge Demolition Execution (48-percent) 
• Best Practices for Bridge Demolition Administration (52-percent) 
• Guide Specification for Bridge Demolition (69-percent) 

5.9. Conclusions and Future Work 
Bridge demolition administration is owner dependent. Some states have successful, formal 
policies for bridge demolition administration; however, the majority of states do not have any 
formal policy or have experienced accidental incidents or unintentional collapses in the recent 
past. The bridge community would greatly benefit from a further exploration of bridge 
demolition practices and the development of a best practices document or specification. 

Future work is recommended in several areas: 

1. Some type of guide specification or best practices guide is needed to ensure more 
consistent demolition practices and administration on a national scale. 

2. A better understanding of demolition-related loading is needed.  
3. A method for analyzing the stability of bridges during demolition is needed, especially 

for continuous structures during full demolition and composite structures during deck 
demolition. 

This work may be undertaken during later phases of this project.  

  



33 

REFERENCES 
[1] American Association of State Highway and Transportation Officials (AASHTO), 

"AASHTO LRFD Bridge Design Specification, Customary U.S. Units, 6th Edition," 
Washington, D. C.2012. 

[2] D. Downey and B. Rokos, "State:  Death in 91 bridge collapse was result of safety 
violations," in Orange County Register, ed, 2014. 

[3] H. Molski, K. Perry, P. Brennan, and J. Williams, "Man killed by I-75 bridge collapse," 
in Cincinnati Enquirer, ed, 2015. 

 

 

  



34 

APPENDIX A:  STATE DOT DEMOLITION STANDARDS 
A.1. Alabama DOT 
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A.2. CalTrans 
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A.3. Illinois DOT 
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A.4. Iowa DOT 
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A.5. Kansas DOT 
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A.6. Texas DOT 
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