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DISCLAIMER  

TH IS  EMERGENCY RESPONSE M ANUAL FO R RESPONDING 

TO OVER  HEIGHT COLLISIONS TO  BRIDGE S IS PUBLISHED 

TO PROVIDE INFORMATI ON AND GUIDANCE TO IOWA DOT 

PERSONNEL WHO ARE EI THER DIRECTLY OR IND IRECTLY 

RESPONDING TO AN EME RGENCY SITUATION INV OLVING 

IMPACT DAMAGE TO A B RIDGE ON THE STATE O R U.S. 

HIG HWAY SYSTEM WITHIN T HE STATE OF IOWA.  THIS 

MANUAL IS ISSUED TO SECURE, SO FAR AS PO SSIBLE, 

UNIFORMITY OF PRACTI CE AND PROCEDURE IN METHODS 

DEVELOPED BY EXPERIE NCE. BUDGETARY LIMIT ATIONS, 

VOLUMES AND TYPES OF  TRAFFIC, LOCAL CONDI TIONS 

AND OTHER FACTORS MA Y RENDER COMPLETE 

COMPLIANCE WITH THE GUIDELINES SET FORTH  IN THIS 

MANUAL IMPOSSIBLE OR  IMPRACTICAL. THIS MA NUAL IS 

NOT PURPORTED TO BE A COMPLETE GUIDE IN ALL AREAS 

OF BRIDGE IMPACT EMERGENCY RES PONSE  AND IS NOT A 

SUBSTITUTE FOR SOUND ENGINEERING JUDGMENT . 
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CHAPTER 1  

OVERVIEW AND DEFINIT IONS  

1.1 PURPOSE OF MANUAL 

On a fairly regular basis, bridges spanning State of Iowa (State) or U.S. highways in Iowa are struck by 

vehicles that exceed the vertical clearance envelope under the bridge or by vehicles that have unsecured 

loads or components encroaching into the vertical clearance envelope.  This second classification of 

vehicles might include trucks hauling a flatbed trailer loaded with an over height backhoe or excavator, 

dump trucks with their payload bed raised, flatbed trailers on which the payload has not been secured, or 

other over height configurations.  As a result, beams or girders supporting the overhead bridge may be 

impacted, causing various degrees of damage to the bridge.  

The purpose of this manual is to define and document the desired procedures following an over height 

collision to be followed by emergency and Iowa Department of Transportation (Iowa DOT) personnel to 

ensure public safety, coordinate repairs, and maintain or restore traffic as quickly as possible. For this 

process to be successful, it is important to classify the extent of the damage and address both short-term 

and long-term repairs in a timely manner. Thus, this manual is intended to ensure consistency in the 

response, keeping in mind the following priorities: 1) preserving life, minimizing injury, and preserving 

public safety; 2) restoring essential services; 3) protecting property and the environment; and 4) providing 

timely and accurate emergency communication to the public through media. 

The scope of this manual is intentionally limited to emergency responses for either steel beam/girder 

bridges or prestressed concrete beam bridges impacted by over height vehicles.  Although other types of 

bridges may be subject to impact by over height vehicles, the vast majority of incidents involve these two 

types of bridges; therefore, this manual is intended to focus on these structures.  However, many of the 

emergency response procedures contained in this manual may apply to other types of bridges or to 

damage caused by other means.  Damage caused by events other than over height vehicle collisions or 

damage to other bridge types besides steel beam/girder bridges or prestressed concrete beam bridges are 

addressed in Chapter 5. 

1.2 DEFINITIONS, ABBREVIATIONS, AND ACRONYMS 

1.2.1 Definitions 

The following terms in this manual are used as defined below: 

¶ Critical Finding ï A structural or safety-related deficiency for a bridge requiring immediate 

follow-up inspection or action. 

¶ Incident Commander ï The most senior ranking emergency response official responding to an 

emergency who shall become the individual in charge of a site-specific incident command 

system.  The senior emergency response official is the most senior official on site who has the 

responsibility for controlling the operations at the site.  Initially, it is the senior officer on the first 

piece of responding emergency apparatus to arrive on the incident scene.  As more senior officers 

arrive, the position is passed up the line of authority. 

¶ Three-Level Guidelines for Emergency Incident Notification ï Decision criteria used by the Iowa 

DOT Traffic Operations Center to prioritize the notification requirements to Iowa DOT and other 
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state personnel depending on the severity of an incident on the state transportation system, the 

level of disruption or lane closures, and whether the incident involves a hazardous materials spill.  

1.2.2 Abbreviations and Acronyms 

The abbreviations and acronyms used in this manual are defined in Table 1.2.2. 

Table 1.2.2.  Abbreviations and Acronyms 

Abbreviation Term 

AASHTO American Association of State Highway and Transportation Officials 

AWS American Welding Society 

C̄ temperature on the Centigrade scale 

CFR Critical Findings Report 

CMS changeable message signs (typically a portable trailer-mounted sign) 

DOD U.S. Department of Defense 

ER Emergency Relief 

ESF Emergency Support Function 

ETO emergency transportation operations 

F̄ temperature on the Fahrenheit scale 

FHWA
 

Federal Highway Administration 

FRP fiber reinforced polymer 

HazMat hazardous materials 

HAZWOPER Hazardous Waste Operations and Emergency Response 

HMR Hazardous Materials Regulations 

ITS intelligent transportation systems 

Iowa DOT Iowa Department of Transportation 

LRFD Load and Resistance Factor Design 

NDT non-destructive testing 

NRC U.S. Nuclear Regulatory Commission 

OBS Iowa DOT Office of Bridges and Structures 

OSHA Occupational Safety and Health Administration 

SIIMS Structure Inventory and Inspection Management System 

TBR temporary barrier rail 

TIM traffic incident management 

TOC Traffic Operations Center of the Iowa DOT Systems Operations Bureau 

VMS variable message sign 

1.3 COMMON TYPES OF BRIDGE DAMAGE 

1.3.1 Impact Damage to Steel Beam or Girder Bridges 

Impact damage to steel beam or steel plate girder bridges can range from minor paint scrapes and gouges 

of the steel beams to major damage requiring repair or partial replacement of damaged members.  

Damage to secondary members, such as steel diaphragms, and damage to field splices connecting 

adjoining sections of steel beams along a beam line are also common.  In rare cases, the bridge damage 

could be so severe as to warrant partial/full superstructure replacement or total bridge replacement.  
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In addition to damage to the steel members themselves, impact damage can affect the concrete deck. 

Concrete cracking or spalling along the interface between the top flanges of the steel beams and the 

bottom of the bridge deck should be investigated.  Additionally, it is important to inspect the top of the 

concrete deck to determine whether any cracking has propagated through the deck. 

1.3.2 Impact Damage to Prestressed Concrete Beam Bridges 

Impact damage to prestressed concrete beam bridges may range from minor spalling to the bottom flange 

of a prestressed concrete beam to severe damage of the beam, including severed prestressing tendons 

and/or web cracking.  As with steel beams, the damage can also be manifested by cracking or spalling at 

the interface between the top of the beam and the bottom of the bridge deck or cracks propagating through 

the bridge deck. For prestressed concrete beam bridges, another weak point that may show cracking is the 

juncture of the web and top flange of the beam. 

The range of repairs for damage to prestressed concrete beam bridges may included patching of beam 

spalls, splicing of broken prestressing tendons, adding fiber reinforced polymer (FRP) wraps around 

damaged areas of beams, constructing a steel sleeve around damaged areas and injecting epoxy between 

the beam and the steel sleeve, epoxy injecting concrete cracks, and partial deck removal coupled with 

complete replacement of severely damaged prestressed concrete beams. 
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CHAPTER 2  

RESPONSE PROCEDURES  

2.1 EMERGENCY RESPONSE VARIABLES 

A wide range of variables could affect the type and magnitude of response that is associated with an over 

height vehicle impact.  The initial response and clean-up stage could be affected by whether personal 

injury, fire, or hazardous materials spills are involved with the collision.  The initial response could also 

be affected by whether any other agencies need to be contacted, such as the Iowa Department of 

Environmental Quality for hazardous spills, the Iowa Department of Natural Resources for issues 

affecting natural waterways, affected railroads for a collision affecting an overhead railroad bridge, or the 

U.S. Department of Defense (DOD) or U.S. Nuclear Regulatory Commission (NRC) should one of their 

vehicles be involved in the collision. 

The extent of bridge damage may also trigger the type of response needed.  If an over height impact 

causes only inconsequential paint scrapes in a steel beam or minor concrete spalling to a prestressed 

concrete beam, the damage may not warrant reporting to the Office of Bridges and Structures (OBS) by 

the District Bridge Crew Leader, but should be documented in the next scheduled routine inspection of 

the bridge.  However, if the impact causes permanent deformation, tears in tension members, ruptured 

prestressing strands or mild reinforcing steel, cracked steel members, an unstable condition, or the 

potential for added property damage or injury from falling debris, then a higher level of response would 

be warranted.  

2.2 EMERGENCY RESPONSE FLOWCHARTS 

Three flowcharts presented in this section of the manual outline the emergency response procedures for 

an over height collision to a bridge.  Figure 2.2-1 shows the procedures for the initial emergency 

response.  This phase of the response is focused on addressing the immediate needs at the bridge site, 

including preserving life, minimizing injury, preserving public safety, minimizing hardship and suffering, 

restoring essential services, protecting property and the environment, and providing timely and accurate 

emergency communication to the public through media.  The process outlined also addresses conducting 

an initial assessment of the damaged bridge based on as-built information available to OBS and 

information supplied by the on-site District Bridge Crew Leader or other authorized District staff as 

designated by the District Engineer or Assistant District Engineer. 

The flowchart in Figure 2.2-2 addresses the steps to be taken to further assess the damaged bridge once 

the initial emergency is over.  The procedures involve a detailed inspection of the bridge damage and a 

load rating analysis to determine whether the structure can remain in service while repairs are designed 

and prepared for contract.  This assessment may result in the use of temporary measures to help support 

the bridge or it may result in a decision to close the bridge to traffic. 

Figure 2.2-3 shows the steps involved with designing repairs, preparing a contract letting for repairs, and 

completing the bridge repairs so that full traffic function and operation can be returned to the overhead 

route as well as the route below the bridge. 
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Figure 2.2-1.  Initial Emergency Response Flow Chart 
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Figure 2.2-2.  Detailed Bridge Assessment Flow Chart 
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Figure 2.2-3.  Repair Design and Contract Letting Flow Chart 

2.3 STATE OF IOWA AND IOWA DOT EMERGENCY RESPONSE PLAN FOR MAJOR EVENTS 

2.3.1 State of Iowa Emergency Response Plan 

The Iowa Homeland Security and Emergency Management Division has developed an overall Iowa 

Emergency Response Plan (Plan) to provide instructions, policies, and explanatory information related to 

many or all of the agencies and entities involved in emergency/disaster response.  This Plan also provides 

information about the legal and administrative foundations for the Plan, the Stateôs characteristics and 

significant hazards, lines of succession for the Stateôs chief executive, Plan activation requirements, and 

the structure of the response organization.  This Plan provides a mechanism for delivering State resources 

and other assistance to local governments and State agencies during and after an emergency or disaster. 

This Plan is based on the premise that the preservation of life, health, safety, and property and the 

minimization of human suffering are the top priorities during an emergency/disaster response. 
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In addition to a basic emergency response plan, the overall Plan addresses 15 Emergency Support 

Functions (ESFs) essential to State operations. The first ESF listed in the Plan is Transportation, which 

addresses the availability and satisfactory condition of the transportation infrastructure and capabilities 

required to support the response to an emergency or disaster.  Therefore, the Transportation ESF 

coordinates transportation infrastructure restoration and recovery activities. Although incidents of over 

height vehicle impacts may require temporary closure of State and U.S. routes, the duration of the closure 

generally would be expected to be limited.  If, however, an incident requires a longer duration closure of a 

major interstate, such as I-80, the Iowa Emergency Response Plan would be activated to provide 

assistance in the recovery effort to reopen the route. 

2.3.2 Iowa DOT Systems Operations Bureau, Traffic Operations Center 

For the majority of over height vehicle impacts affecting State and U.S. highway routes and interstates, 

the Traffic Operations Center (TOC) of the Iowa DOT Systems Operations Bureau provides the primary 

coordination of response and recovery efforts. The TOC ensures the mobility and safe operation of the 

transportation system through coordination and collaboration with transportation stakeholders by: 

¶ Management of the day-to-day traffic operations on the highway system through the statewide 

Traffic Operations Center 

¶ Management of the emergency transportation operations response efforts on behalf of Iowa DOT 

¶ Management and maintenance of the 511 Travel Information System 

¶ Deployment and maintenance of intelligent transportation systems (ITS) on the highway system 

¶ Development and maintenance of a coordinated, comprehensive statewide traffic incident 

management (TIM) response plan 

Once the TOC is notified of an over height bridge impact by Emergency Services (911) or by Iowa DOT 

local District staff, the TOC notifies the area Highway Maintenance Supervisor and the Office of Bridges 

and Structures. The TOC would have the Highway Maintenance Supervisor notify and determine the 

necessary support from District Management, the District Bridge Crew, on-scene responders, and District 

garage staff.  The area Highway Maintenance Supervisor would also stay in contact with the TOC to 

ensure that the TOC maintains situational awareness. 

Based on incident details, the TOC would notify the Emergency Transportation Operations (ETO) staff 

within the Office of Traffic Operations.  ETO staff will  determine the need for and notify as appropriate 

Iowa DOT management, the Federal Highway Administration, and the Iowa DOT Office of Strategic 

Communications. 

A three-level guideline to incident notification (based on varying severities) is used to also notify 

Emergency Incident Notification groups.  Email notifications are sent based on Level 1, 2, or 3 criteria, 

and notifications are updated as needed if conditions should change.  A current listing of personnel and 

email addresses for the Emergency Incident Notification groups can be obtained by contacting the Office 

of Traffic Operations. 

A Priority Level 1 emergency incident is the highest level incident and requires the greatest level of 

notifications.  A Level 1 incident also requires a call to the Iowa DOTôs Director of Statewide Emergency 

Operations.  Level 1 notifications are triggered by one of the following events: 

¶ Closure of all lanes in either direction of an interstate route or a four-lane primary road with an 

expected duration greater than 4 hours 
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¶ Full closure of both lanes for a two-lane primary road with an expected duration greater than 8 

hours 

¶ A hazardous materials (HazMat) incident that is a risk to public safety (evacuation) 

¶ Damage to system infrastructure causing a disruption of service 

¶ An incident requiring activation of the State Emergency Operations Center 

A Priority Level 2 incident has a lower level of required notifications.  Level 2 notifications are triggered 

by one of the following events: 

¶ Closure of all lanes in either direction of an interstate route or a four-lane primary road with an 

expected duration less than or equal to 4 hours 

¶ Full closure of both lanes for a two-lane primary road with an expected duration less than or 

equal to 8 hours 

¶ A HazMat cargo shipping release 

¶ A multi-casualty crash 

¶ Fatalities 

¶ Incidents crossing District jurisdictional lines 

Priority Level 3 incidents have the lowest level of required notifications.  If a Level 3 incident occurs in a 

metropolitan area during rush hour, lasts less than 30 minutes, and does not create a significant impact on 

traffic, then no Emergency Incident Notification is required.  Otherwise, Level 3 notifications would be 

triggered by: 

¶ Any road/lane closure reported in a District with either short term or local impacts 

¶ Any HazMat release reported in a District 

¶ Any accident on the primary highway system that is reported in a District 

2.4 STATE PATROL, RESCUE PERSONNEL, HAZMAT PERSONNEL, AND LOCAL 
POLICE/SHERIFF COORDINATION 

An emergency response for an over height vehicle impact would be initiated, in most cases, from a 911 

call to emergency services from a motorist on the scene of the incident.  For the immediate emergency 

response after an over height vehicle impact, local law enforcement, the Iowa State Patrol, or a local fire 

department would control the site and would coordinate rescue and recovery efforts.  The most senior 

ranking emergency response official responding to an emergency would be designated as the incident 

commander.  Initially, this would be the senior officer on the first piece of responding emergency 

apparatus to arrive on the incident scene.  As more senior officers would arrive, the position would be 

passed up the line of authority.  Emergency responder personnel would be responsible for tending to the 

injured, fighting any fires, conducting initial (HazMat) containment, and restricting traffic from the site to 

allow for the rescue efforts.  Iowa DOT local District personnel should make themselves available in a 

support role under the direction of the incident commander to assist with traffic control, route closures, 

and cleanup as needed to facilitate rescue operations. 

The area Highway Maintenance Supervisor or designee should first determine who is the on-site incident 

commander and should establish a working relationship with that individual.  After determining with the 

incident commander the course of action to be taken, the area Highway Maintenance Supervisor or 
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designee should determine if the road is to be closed or detoured, if a HazMat spill is involved, if 

additional signing is needed, if field personnel are needed for cleanup operations, if other assistance is 

needed of District personnel by the incident commander, and what notifications are to be made.  

Once the site is secured, immediate rescue operations are concluding, and efforts begin to transition to 

recovery and a return to restricted or normal traffic operations, it would be expected that control of the 

site would transition to Iowa DOT personnel, specifically the area Highway Maintenance Supervisor. 

Iowa DOT personnel should be aware of ongoing accident investigation operations by law enforcement 

personnel and should not impede these investigation procedures because a thorough accident report is 

important to assist in Iowa DOT recovery and repair operations.  Toward this end, removal or clearing of 

debris and vehicle wreckage should not proceed prior to direction from local law enforcement.  If a driver 

refuses to move his or her vehicle, District field personnel should not remove the vehicle until directed to 

do so by law enforcement personnel. 

Once access to the damaged bridge is available, it will be important for District staff to examine and 

photograph the damage to the bridge.  The Bridge Crew Leader or other district staff member, as 

designated by the District Engineer or Assistant District Engineer, will need to share this information with 

OBS so decisions can be made as to whether the bridge can be opened to traffic and whether it is safe to 

allow traffic to pass under the damaged bridge. 

2.5 SECOND-PARTY BRIDGE OWNER OR AGENCY COORDINATION 

In some situations, an over height vehicle impact could affect second-party bridge owners or users.  For 

example, if the overhead structure that is impacted is owned by a railroad company, that railroad should 

be contacted immediately to coordinate recovery efforts, especially if there is damage to the bridge that 

could affect railroad traffic. 

Similarly, if the vehicle that has impacted the bridge is owned or operated by an agency such as DOD or 

NRC, the affected agency should be contacted immediately.  If a DOD shipment with escorts is involved, 

Iowa DOT local District personnel should withdraw from the area and provide the assistance requested by 

the escort person, who will serve as the incident commander.   

Finally, if the bridge impact involves a HazMat spill, the Iowa Department of Environmental Quality 

should be contacted, and if the incident involves a spill in a regulated waterway, the Iowa Department of 

Natural Resources should be contacted. 

Generally, it will not be known whether these second-party agencies are affected by the incident until District 

personnel arrive on the scene.  At that point, after assessing the site, the TOC can be notified as to whether it 

will need to contact any second-party agencies. 

2.6 REPORTING HAZARDOUS MATERIALS SPILLS 

Reporting of HazMat spills is governed through Federal regulations, specifically the Hazardous Materials 

Regulations (HMR) at 49 Code of Federal Regulations Parts 171-180.  The HMR requires certain types of 

HazMat incidents to be reported to the U.S. Department of Transportationôs Pipeline and Hazardous 

Materials Safety Administration.  HMR Section 171.15 requires an immediate report (that is, within 12 

hours) to the National Response Center by phone or through an online form. 

HMR Section 171.16 requires a written report for certain types of HazMat incidents within 30 days of the 

incident and a follow-up written report within 1 year of the incident based on certain circumstances.  

Additionally, Incident Report Form 5800.1 is a guidance document for preparing incident reports and 

includes tabular summaries of HazMat incidents by mode, year, state, hazard class, etc. 
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The Statewide Operations Center should be made aware of any hazardous spill so that they can notify the 

proper authorities, such as the Iowa Department of Natural Resources or the United States Environmental 

Protection Agency.  Any follow-up incident reports to comply with Federal regulations would then be 

generated by the Iowa DOT Office of Location and Environment. 

2.7 PUBLIC AND MEDIA COORDINATION 

The task of informing the public and media regarding an over height vehicle impact to a bridge requires a 

coordinated effort between the TOC, the Office of Strategic Communications, and the local District.  

Iowa DOT employs a number of methods to communicate with the public and media, including use of the 

511 system for reporting road conditions, press releases, social media, and direct comments to the press 

by local Iowa DOT staff.   

2.7.1 Iowa 511 

Upon receiving a notice of an over height vehicle impact to a bridge, the TOC will issue a CARS alert, 

which will update the Iowa 511 Road Conditions report.  In addition, the CARS alert will automatically 

generate a Tweet and update Facebook with detour information or lane restriction information. Depending 

on the severity of the incident and various threshold criteria, the TOC may also notify the Office of 

Strategic Communications. 

2.7.2 Iowa DOT Office of Strategic Communications 

2.7.2.1 Press Releases 

Depending on the severity of the incident and the impact on traffic, the Office of Strategic 

Communications may be notified about the incident by the TOC, ETO or District so that a press release 

can be generated.  The factors that may be addressed might include whether any injury or loss of life 

occurred as a result of the incident, whether a HazMat spill occurred as a result of the incident, and the 

expected duration of the traffic restrictions, detours, or closures.  

2.7.2.2 Iowa DOT Website 

If a press release is issued, it will  be automatically posted on the Iowa DOT website. 

2.7.2.3 Social Networking 

With the issuance of a press release, a Tweet is automatically generated and Facebook would be 

automatically updated if appropriate. 

2.7.2.4 Notification of the Governorôs Office 

In the event that a section of an interstate must be closed due to an over height vehicle collision with a 

bridge, the Governorôs office may be informed.  This notification is typically made through the Office of 

the Director for Iowa DOT. 

2.7.3 Communication Coordination with District Staff 

An important part of communicating with the public is having the most up-to-date information regarding 

the status of the incident and cleanup.  Because District staff will have the most direct knowledge of the 

incident, they are responsible for providing updates to the TOC and the Office of Strategic 

Communications so that all Iowa DOT personnel are working from the same baseline information. 
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For major incidents in which the Office of Strategic Communications is involved, personnel from that 

office will work with the local District Engineer to identify who at the District level is authorized to 

communicate directly with the press.  This function may be handled directly by the District Engineer or 

may be designated to the District Field Service Coordinator or possibly an area Highway Maintenance 

Supervisor who may be on site.  The Office of Strategic Communications will coordinate with the local 

District spokesperson to provide specific talking points and to provide direction on what should be 

communicated to the media. 

2.8 MAINTENANCE OF TRAFFIC OPERATIONS AND PROCEDURES 

Handling traffic flow as a result of an over height vehicle impact consists of handling the immediate 

traffic congestion during accident cleanup and long-term maintenance of traffic until the bridge is 

returned to service.    

2.8.1 Initial Clean-up and Restoration of Traffic 

2.8.1.1 Considerations for District Staff at Accident Scene 

Typically, emergency responders will be the first ones on the scene of an over height vehicle collision. 

Their first priority is to preserve life, minimize injury, and preserve public safety.  More than likely, 

traffic will be initially halted from passing under the damaged bridge because of debris on the roadway.  

An immediate decision must also be made whether to halt traffic on the overhead bridge.  

Upon being dispatched to the accident scene, District garage staff should immediately coordinate with the 

on-scene incident commander and assist law enforcement personnel with traffic control operations.  For 

four-lane divided highways and interstate routes passing under the damaged bridge, this may include 

directing traffic off the route at the first exit before the accident site or using alternative routes and side 

roads.  District garage staff should also assist in diverting traffic from the route that would normally be 

using the damaged bridge.   

Portable changeable message signs (CMS), flagmen, Type II barricades, traffic barrels, and small 

emergency detour signs may be used by District staff to manage traffic.  Field personnel shall use 

appropriate approved safety apparel, including nighttime apparel if applicable. 

In the event of a HazMat spill to which local HazMat response teams have responded, Iowa DOT local 

District personnel should make the local responders aware of materials and equipment available from 

Iowa DOT.  Iowa DOT personnel should not be involved with any spill response activities and in the rare 

event that they are, any Iowa DOT personnel involved with HazMat spill response must be fully trained to 

the Hazardous Waste Operations and Emergency Response (HAZWOPER) operations level as defined by 

the Occupational Safety and Health Administration (OSHA). 

Once the accident investigation is complete, District garage staff should assist in accident and debris cleanup 

and, if the extent of bridge damage allows it, restore traffic operations. 

2.8.1.2 Guidelines for Restoring Traffic  

The purpose of this section is to provide general guidelines for evaluating bridge damage so that decisions 

can be made with respect to traffic restrictions. Short-term and long-term decisions include keeping a 

route open to traffic, open with traffic restriction, or completely closed to traffic. The primary interest of 

this section pertains to short-term decisions that generally are made immediately or within a few days of 

the incident.  Ultimately, safety of the travelling public is the primary concern in determining whether to 

restrict traffic both on and under the bridge. These guidelines can only be general in nature and are not a 

substitute for the sound engineering judgment required for particular collision incidents.   
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Considerations for restricting traffic on the bridge: 

¶ Extent of damage to supporting girder(s) 

¶ Location of damaged girder(s) with respect to traffic lanes 

¶ Structural redundancy (for example, the number of girders) 

¶ Ability to strengthen/stabilize structure 

¶ Ability to safely shift traffic lanes considering lane widths, average daily traffic, speed limit, and 

traffic direction 

¶ Availability of detour routes 

¶ Importance of traffic route 

Considerations for closing traffic lanes under the bridge: 

¶ Vehicles or payloads blocking lanes or impeding traffic flow 

¶ Debris on the road from vehicles/payloads 

¶ Debris on the road from the bridge 

¶ Damage to the road surface under the bridge 

¶ Potential for additional debris to fall from the structure onto traffic 

¶ Instability of bridge or compromised structural integrity of the bridge 

¶ Potential of future over height collisions to cause collapse of damaged structure 

¶ Structure having the appearance of being unsafe so as to distract the travelling public 

¶ Displaced bridge members that intrude on vertical and/or horizontal clearance requirements 

In general, a route (either on the overhead bridge or under it) may remain open without traffic restriction 

if the damage is minor to one or more beams. 

For routes carried on the overhead bridge, if there is moderate damage to a single exterior beam, closure 

of the bridge would not be required.  Traffic will need to be moved away from the damaged beam such 

that undamaged beams encompass all traffic lanes, and then the route may remain open. In such cases it 

will be necessary to install appropriate traffic control devices (for example, cones, barrels, or temporary 

barrier rails (TBRs) depending on the characteristics of the road and traffic) over the next undamaged 

beam to restrict traffic from travelling over the moderately damaged beam near the edge of the bridge. In 

situations where traffic may be maintained, moderate damage is often confined to the exterior beam on 

bridges with larger shoulder widths. In cases where more than one beam is moderately damaged, a bridge 

rating analysis may need to be performed to ensure that the structure can carry the loads.  The above 

guidelines generally apply to bridges with straight prestressed concrete beams or straight steel beams.  

Bridges with curved steel girders rely on a system interaction between the curved girders and the 

intermediate diaphragms so, what may appear to be moderate damage to a curved steel girder bridge, may 

require more restrictions than a typical straight beam bridge.   

For routes passing under the damaged bridge, if the damage to the bridge is moderate such that it is 

deemed safe to maintain restricted traffic on the overhead route, then it should be safe to reopen traffic 

under the bridge. This assumes the damaged vehicle, payload, and debris can be adequately removed from 

the roadway and the road surface is not adversely damaged.  If there is the potential for additional debris 

to fall from the bridge, either temporary traffic restrictions (for example, cones, barrels, or TBR) should 
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be employed to restrict lanes under the bridge or a canvas diaper or debris net should be installed under 

the damaged area to catch any additional falling concrete debris. 

Severe damage to one or more beams will typically necessitate closing the overhead bridge and the route 

under the bridge. In some instances it may be possible to keep an overhead bridge open, or reopen an 

overhead bridge and re-establish traffic under the bridge by stabilizing and/or strengthening the bridge, 

possibly in combination with traffic shifting or traffic restrictions.   

For further discussion of the levels of damage that would constitute minor, moderate, and severe levels of 

collision damage, see Section 2.9.2. 

2.8.2 Use of Statewide Intelligent Transportation Systems and Variable Message Signs 

Emergency Services (that is, a 911 Operator) should be responsible for contacting the TOC.  For urban 

interstate routes, variable message signs (VMS) may be available in the vicinity of the accident scene that 

TOC could activate, thereby assisting in informing motorists of the accident and rerouting traffic.  

Likewise, the Iowa 511 Road Conditions report would be updated by the TOC, with automatic Tweets 

and Facebook updates to inform the public of road closures and restrictions. 

2.8.3 Incident Management Routes 

The District Maintenance Manager or designee is responsible for planning for freeway incident 

management.  As such, a detour route should be developed for each segment of freeway/interstate, and 

updated annually or as needed.  Plans are to be coordinated with cities, counties, county emergency 

coordinators, fire departments, local hazardous response teams, sheriff departments, police departments, 

the Iowa State Patrol, the Department of Public Defense (Emergency Management Division), railroads, 

regional offices of the Iowa Department of Natural Resources, and other state Departments of 

Transportation.  As a result, designated Incident Management Routes should be preplanned for each 

segment of freeway/interstate.  In addition, for non-interstate primary roads, Iowa DOT will work with 

local jurisdictions to compile information to use in establishing emergency detours prior to or at the time 

of an incident. 

2.8.4 Use of Temporary Detour Bridge 

Iowa DOT has one modular temporary detour bridge in storage at the Williams maintenance garage that 

could potentially be used to return a damaged bridge to service.  However, the temporary detour bridge is 

configured for only small stream crossings and would not be suitable for a multispan overpass, 

particularly a damaged continuous-span steel girder bridge.  If a bridge carrying a critical route must be 

removed from service due to an over height vehicle collision, it may be possible to use a rented bridge for 

a temporary detour.  Providers of temporary bridges for rental include Acrow Corporation and Bailey 

Bridges. 

2.9 ASSESSING DAMAGE AND DETERMINING FOLLOW-UP PROCEDURES 

Assessment of a damaged bridge typically would be a two-phase process.  At the time of the initial 

emergency response, an initial assessment must be made as to whether traffic can be allowed on the 

damaged bridge and whether traffic can pass below the damaged bridge without the potential for debris 

falling.  Once the initial decision is made and traffic operations are either detoured, resumed, or resumed 

with restrictions, a detailed inspection and assessment of the damage can be made and a load rating 

performed.  This detailed assessment would be used to confirm the initial disposition of the bridge and 

then to initiate repair design and a contract for repairs. 
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If the damage is severe or possibly severe, the District should immediately report the damage by 

telephone to the Bridge Maintenance and Inspection Engineer or the State Bridge Engineer in OBS to 

make an initial decision whether to allow traffic on the damaged bridge and whether to allow traffic 

below the bridge.  OBS would then assign a lead design engineer for the repairs and begin to assemble 

information for the existing structure based on as-built plans and past inspection records stored in the 

Structure Inventory and Inspection Management System (SIIMS). This would include: 

¶ Reviewing the bridge maintenance folder to determine if there is a history of over height 

collisions to the bridge, whether there have been repairs to collision damage, or whether there is 

current damage that has not been repaired. 

¶ Determining the current vertical clearance at the bridge site. 

¶ Making copies of the bridge plans to take to the bridge site. 

Concurrently, once the accident site is cleared to the point where District staff can begin to assess the 

damage, typically the District Bridge Crew would photograph the damage, email the photographs to OBS, 

and provide an initial assessment of the damage.  Ideally, based on the photographs of the damage and 

consultation between OBS and either the District Bridge Crew Leader or other designated District 

engineering staff, a decision can be made whether to reopen the bridge, maintain traffic on the bridge with 

restrictions, close the bridge, and/or close the route below the bridge, as well as whether supplementary 

support (such as a falsework towers or a strong back beam) would be needed for the damaged bridge.  

Another corrective action, especially for a damaged prestressed concrete beam bridge, might be to install 

a temporary protective diaper or netting to prevent debris from falling on the road below.  If a decision is 

made to close a bridge or restrict lanes on a bridge, a Critical Findings Report (CFR) must be completed 

by OBS for the bridge documenting the action taken and the reasons for the action. 

Once the initial disposition of the bridge is determined, a detailed assessment and analysis of the bridge 

would follow. Typically, the lead design engineer and/or bridge inspection staff would travel to the site to 

gather detailed information of the bridge condition.  This data gathering phase would consist of additional 

photographs, detailed measurements, field sketches, and possible non-destructive testing of damaged 

areas, such as magnetic particle testing of damaged steel members, to determine if there are any cracked 

or torn steel members.  For prestressed concrete beam bridges, the inspectors would also look for broken 

mild reinforcing and/or prestressing strands, and micro-cracking of the concrete.  For both steel and 

concrete bridges, secondary members would also be examined, and the condition of the bond interface 

between the girders and the bottom of the bridge deck would be examined for separation. 

Following collection of the field data, a load rating of the bridge would be performed if necessary to confirm 

the load carrying capacity of the damaged bridge and to confirm the initial disposition of the bridge.  The 

field-collected data would also be used to help determine whether to repair or replace the bridge.  If it is 

determined that the bridge must be closed or traffic restricted on the bridge due to the impact damage, the 

Bridge Maintenance and Inspection Unit shall complete a CFR to document with FHWA the restrictions and 

the action plan for reopening the bridge.  A copy of the CFR can be found in Appendix B. 

2.9.1 Field Inspection of Collision Damage 

Equipment to be gathered for use in the field should include a digital camera, hard hats, safety vests, 

flashing emergency light for vehicle, clipboard, flashlight, tape measure, level, ruler, chipping hammer, 

visual crack gauge, and stringline.  In addition, if the damaged bridge is a steel beam or steel girder 

bridge, it may be helpful to take along non-destructive test equipment so that a qualified bridge inspector 

can determine the limits of any cracked steel members using either die penetrant or magnetic particle 

testing.  The repair designer should coordinate with the District office in advance of the field inspection to 

arrange for lift equipment to provide access to the damaged area. 



Emergency Response Manual for 
Over Height Collisions to Bridges Chapter 2 ï Response Procedures 

 2-13 January 26, 2016 
 

A key element of assessing the condition of the bridge and extent of damage includes thoroughly 

documenting the damage with digital photography.  The following guidelines should be used for 

providing effective damage photographs. 

¶ Verify the camera is set to the current date and time. 

¶ For most cameras, to focus the camera on the subject, the shutter must be partially depressed to 

lock the camera onto the subject and then fully depressed to take the picture. 

¶ Extremely high resolution photographs are not necessarily needed for most bridge inspection 

tasks.  A 3 megapixel resolution for a 4 inch by 6 inch photograph is usually adequate and will 

allow multiple photographs to upload quickly to a web-based program such as SIIMS. 

¶ Close up photographs should be accompanied with a second wider view photograph to orient the 

person viewing the photograph and provide perspective. 

¶ For wider view photographs, consider whether a straight-on view or an oblique view provides a 

better depiction of the subject. 

¶ The macro function on digital cameras is an excellent tool for documenting fatigue cracks since 

this function allows for a close focus mode.  Although the macro function will allow the camera 

lens to be positioned within a few inches of the crack, it does limit the depth of field.  Therefore, 

the actual crack might be in focus but member components at different distances from the lens 

may be out of focus.  The macro setting is usually depicted as a flower on the settings dial of a 

digital camera. 

¶ Key all photographs to a plan view location sketch. Photograph logs should be kept for all 

photographs and the descriptions for each photograph should document location, component, and 

defect (in that order). 

¶ Study the lighting from different angles when composing a photograph.  At times ambient light 

can benefit the photograph.  Avoid shooting directly into sunlight since the camera will base its 

exposure on the brighter light, resulting in dark areas where you are attempting to capture damage 

details.  Do not always rely on the auto flash mode; in cases as described above when shooting 

into the sun, the flash may not trigger. 

¶ The flash may reduce or magnify effects of shadows.  When in doubt, take the photograph with 

the flash off and the same photograph with the flash on. 

¶ Review photographs before leaving the site to make sure all details desired have been captured.  

Download photograph files daily.  

It is important to take adequate notes and make some sketches when documenting collision damage. 

Appendix C includes a template for Damage Inspection Notes to be used in the field to document 

collision damage.   

2.9.1.1 Field Inspection of Damaged Steel Beam or Girder Bridges  

The following are guidelines for the field inspection of damaged rolled steel beam or welded plate girder 

bridges: 

¶ Note torn members and missing pieces of the superstructure. 

¶ Using a level or stringline, measure the horizontal and vertical displacement of each damaged 

beam or girder at the impact location and at any kinks or angular displacements at other locations. 

¶ Measure locations of damaged members. 
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¶ If no cracks are visible, but may be suspected, perform nondestructive testing (NDT) of the 

damaged area to check for non-visible cracks. 

¶ Inspect each damaged beam or girder at restrained locations, such as diaphragms.  Check for 

cracks or broken welds where the diaphragm connection stiffener is connected to the beam/girder 

and check diaphragm connections at adjacent girders where the impact force may have been 

absorbed. 

¶ Check for damage to the slab at beam-to-slab interface. 

¶ Check for buckling of diaphragms or other diaphragm damage. 

¶ Check for weld or bolt damage at diaphragm connections. 

¶ Note any existing collision damage from past collisions. 

¶ Measure vertical clearance at point of impact. 

¶ Sketch plan and elevation views of each damaged beam or girder.   

¶ Take extensive photographs. Include dimension references such as magnetic rulers or an extended 

tape measure.   

¶ If available, obtain a copy of the collision report from the Iowa State Patrol, local police, or 

sheriff. 

¶ Review traffic restrictions to make sure they are adequate and whether it is necessary to continue 

traffic restrictions.  

2.9.1.2 Field Inspection of Damaged Prestressed Concrete Beam Bridges  

The following are guidelines for the field inspection of damaged prestressed concrete beam bridges: 

¶ Check for cracks or severe section loss in the lower flange or in the web of each damaged beam; 

estimate the section loss. 

¶ Check for severed prestressing strands that are visibly deformed.  Record the number and location 

of severed strands. 

¶ Check for an open horizontal crack at the junction of the web and top flange in each damaged 

beam. 

¶ Determine any displacement between cracked sections. 

¶ Determine if cracks extend completely through each cracked member by correlating cracks on 

one side of the member with cracks on the opposite side. 

¶ Inspect diaphragms. 

¶ Inspect slab-to-beam interface. 

¶ Inspect beams adjacent to obviously damaged members to make sure all damage has been found. 

¶ Note any existing collision damage from past collisions. 

¶ Measure vertical clearance at point of impact. 

¶ Sketch plan and elevation views of each damaged beam or girder. 

¶ Take extensive photographs and include dimension references such as an extended tape measure. 

 Key photographs to a reference sketch.   

¶ If available, obtain a copy of the collision report from the Iowa State Patrol, local police, or 

sheriff. 
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¶ Review traffic restrictions to make sure they are adequate and whether it is necessary to continue 

traffic restrictions. 

¶ Recommend whether a diaper or net should be installed to protect motorists from loose concrete. 

2.9.2 Beam and Girder Damage Levels 

The goal here is to establish general guidance on levels of damage. In situations involving minor damage, 

it may still be desirable to repair the damage at some point even if the structural capacity is not affected in 

the short-term. In cases of moderate beam damage, it may be possible to leave the bridge open with some 

level of traffic restrictions until repair or replacement is performed. In cases of severe damage, it is 

generally advisable to close the bridge at least until additional strengthening or stability measures are 

taken. 

Steel girder damage levels: 

¶ Minor damage ï no repair or minimal repair required 

o Paint scrapes 

o Small nicks or gouges in bottom flange or minor bottom flange bends 

o Alignment of girder web less than 1inch out of plumb 

¶ Moderate damage ï repair required or partial beam section replacement required 

o Moderate flange bends 

o Alignment of girder web greater than 1 inch out of plumb 

o Bottom flange gouging 

o Tearing of web that is confined to the lower 25 percent of the web depth 

¶ Severe damage ï partial or full depth beam section replacement  

o Significant flange and web bends/misalignment 

o Bottom flange nicks and gouges too extensive to be ground out 

o Tearing of bottom flange (although minor flange tearing could possibly be repaired using a 

bolted flange splice) 

o Alignment of girder web considerably out of plumb with cracking or tearing of the web at 

diaphragm locations, particularly above the lower 25% of the web depth 

Prestressed girder damage levels: 

¶ Minor damage ï no repair or minimal repair required 

o Minor concrete spalling of bottom flange 

o Mild reinforcing steel or prestressing strand may be partially exposed due to loss of cover 

concrete only; mild reinforcing steel or prestressing strand are not damaged and remain 

embedded in concrete 

o Concrete cracks are difficult to see from the ground and do not reflect from one side of the 

beam to the other 

¶ Moderate damage ï repair required 

o Moderate concrete spalling is typically limited to the bottom flange and includes exposed 

stirrups and strands 

o Through cracking of bottom flange and/or lower half of web 
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o Horizontal crack at the junction of the web and the top flange of a prestressed concrete beam 

narrower than 1/16 inch 

o Up to 2 of the bottom flange strands are severed or partially severed 

¶ Severe damage ï beam replacement 

o Severe concrete spalling including exposed stirrups and strands 

o Through cracking of bottom flange extending into the upper half of the web 

o Horizontal crack at the junction of the web and the top flange of a prestressed concrete beam 

wider than 1/16 inch 

o Excessive loss of concrete section 

o More than 2 of the bottom flange strands are severed or partially severed 

2.9.3  Repair/Replacement Options Tied to Levels and Types of Damage 

The following subsections include photographs depicting various levels of impact damage that could be 

expected for both steel beam/girder bridges and for prestressed concrete beam bridges. Repair options are 

presented for each level of damage. 

2.9.3.1 Steel Beam and Girder Repair Options 

Figure 2.9.3.1-1 shows minor damage to a steel beam bridge consisting of paint scrapes and gouging of 

the bottom flange.  Typically this type of damage should be repaired in a timely manner by removing the 

gouges by grinding as outlined in Section 3.5 of this manual.  In most cases, the bridge may remain open 

without traffic restrictions if the gouging is not excessive. 

 

Figure 2.9.3.1-1.  Steel Gouge and Paint Scrape 
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Figure 2.9.3.1-2 shows a moderately bent bottom flange with some web distortion.  If this type of damage 

did not include any fractures or tears to the steel members and if the extent of the distortion was not too 

severe, often this type of damage would be repaired with heat straightening, which would combine 

controlled heat with some internal or external restraining forces to return the member to its original 

geometry.  In general, heat straightening should only be used on the same damaged area of a beam for 

two heat straightening operations because of the tendency to reduce the ductility of the base metal with 

more than two heat straightening operations. Often heat straightening repair will require supplemental 

support of the steel beam during repair.  In these cases, a strong back beam may be placed on the deck of 

the bridge to help support the damaged beam or temporary shoring towers may be employed during heat 

straightening operations.  

 

Figure 2.9.3.1-2.  Moderately Bent Bottom Flange with Some Web Distortion 
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Figure 2.9.3.1-3.  Damaged Diaphragm Member 

Figure 2.9.3.1-3 shows a damaged and distorted diaphragm member. Although primary girder damage 

may need to be heat straightened or repaired by some other means, typically it is easiest to just replace 

damaged diaphragm members with the girder repairs rather than trying to repair or straighten them. 

Figure 2.9.3.1-4 shows severe damage to an exterior beam line that has resulted in tearing and fracture of 

the steel beam.  For this type of damage, often a strong back beam or temporary shoring towers would be 

used to support the damaged beam during repairs.  Since the damage involves fracture to the beam, some 

level of beam replacement would be needed.  One option would be to cut out and remove the bottom 

flange and the distorted and torn lower portion of the girder web between field splices and replace it in 

kind with a spliced section of web and a new bottom flange.  Alternatively, if the damage also includes 

extensive cracking and spalling of the bridge deck, it may be necessary to remove portions of the deck 

above the damaged beam, remove and replace the entire steel beam between field splices, and replace the 

section of bridge deck that was removed.  



Emergency Response Manual for 
Over Height Collisions to Bridges Chapter 2 ï Response Procedures 

 2-19 January 26, 2016 
 

 

Figure 2.9.3.1-4.  Out of Plane Bending with Web Tear 

Figure 2.9.3.1-5 shows spalling to the underside of the bridge deck in the cantilevered section of the deck 

and cracking along the interface between the top flange of the steel beam and the bottom of the bridge 

deck.  If no surface spalling to the top surface of the bridge deck is involved, a possible repair would be to 

epoxy inject the crack at the top flange/bottom of bridge deck interface and then repair the spall damage 

to the underside of the bridge deck.  If extensive damage in the form of either cracking or spalling has 

occurred at the top surface of the deck, removal and replacement of a portion of the bridge deck may be 

needed. 

 

Figure 2.9.3.1-5.  Bottom of Deck Spalling with Crack at Girder-to-Deck Interface 
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2.9.3.2 Prestressed Concrete Beam Repair Options  

 
 

Figure 2.9.3.2-1.  Installation of Drape to Catch Loose Debris 

 

Over height vehicle damage to prestressed concrete beam bridges inevitably results in some degree of 

concrete spalling with loose concrete that could provide a hazard to traffic below.  Figure 2.9.3.2-1 shows 

a typical drape that would be used to catch loose debris. 




















































