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Inspection time and ve-
hicular lift costs can then 
be compared to the time 
and costs associated with 
using conventional access 
equipment.

Access Equipment
The following types of access equipment 

are commonly used by bridge inspectors:

Ladders

Ladders can be used for inspecting the 
underside of a bridge or for inspecting 
substructure units. A ladder should be 
used only for those portions of the bridge 
that can be reached comfortably, without 
undue leaning. A hook-ladder refers to 
a ladder used to climb down to access 
components of the bridge.

Rigging

Rigging of a structure with cables and 
platforms is used to gain access to floor 
systems and the underside of main load-
carrying members in areas where access 
by other means is not feasible, or where 
special inspection procedures like non-
destructive testing and pin removal are 
required. Rigging is typically used on 
bridges over water, over busy highways 
and railroads where there is sufficient 
clearance, and for structures that are over 
40 feet high.

Scaffolds

Scaffolds generally provide more 
mobility than rigging. They pro-
vide an efficient access alternative 
for structures that are less than 40 
feet high and over level ground, 
with little or no traffic below. The 
erection of scaffolding must be 
performed in strict compliance 
with manufacturers’ instructions. 
Personnel using scaffolding must 
be tied off to an independent ex-
ternal surface.

Climbers

Climbers, also known as Spiders, are 
mobile inspection platforms that climb 
steel cables and are capable of supporting 
two or more inspectors. They are ideal 
for inspecting high piers or hangers 
of suspension bridges. Climbers are 
regulated by Occupational Safety and 
Health Administration (OSHA) Stan-
dard 29 CFR 1926 Subpart L as a form 
of scaffolding.

Floats

Floats are wooden-plank work plat-
forms suspended by ropes to provide ac- 
cess to bridge components. A float is 
typically used in operations where the 
bridge inspector will be at a particular 
location for a relatively long period, 
performing an in-depth inspection, 
monitoring or performing a nondestructive 
test. Floats are also regulated by OSHA as 
a form of scaffolding.

Boatswain’s Chairs

Boatswain’s chairs, also known as 
Bosun’s Chairs, are suspended from 
cables or ropes and carry only one bridge 
inspector at a time. The chair is raised 
and lowered with a block and tackle 
device. Boatswain’s chairs are regulated 
by OSHA as a form of scaffolding.

Boats or Barges

Boats or barges may be used for bridges 
over water. A boat can be used for visual 
inspection with binoculars or for taking 
photographs. A barge can be used as a 
work platform for cranes with buckets or 
high-reach manlifts. Boats and barges are 
also used as work platforms for staging 
underwater inspections.

The two primary methods of gaining 
access to an elevated bridge are 

access equipment and vehicular (aerial) 
lifts. Access equipment includes ladders, 
rigging and scaffolds. Typical vehicular 
lifts are manlifts, bucket trucks and under-
bridge inspection vehicles. Usually, a ve-
hicular lift will be less time-consuming 
than access equipment. However, the 
time savings must be offset by the higher 
costs associated with operating vehicular 
lifts. The purpose of either method is to 
position the inspector(s) within arm’s 
reach of bridge components to facilitate 
a hands-on inspection.
In assessing the timesaving effectiveness 

of vehicular lifts, the following questions 
should be answered:

• What type of lift is available?
•  How much of the bridge can be 

inspected using the lift?
•  How much of the bridge can be 

inspected from one set-up?
•  How much time does it take to 

inspect at each set-up?
•  How much time does it take to 

move from one set-up to the next?
•  Does the lift require an operator 

and/or driver?
•  Will using the lift require special 

traffic control?

A cable-rigged stage is used to access to the underside of the Frew 
Mill Road Bridge over Slippery Rock Creek.

Access Methods for Bridge Inspections
By Brian Leshko, P.E.

This bridge in-
spector is using 
a boatswain’s 
chair to inspect a river pier of the Judge Graf Bridge  
over the Allegheny River.

Proper bridge inspection depends upon adequate access to the structure. 
Since you cannot inspect what you cannot see, visual inspections rely 
upon the inspector having access to all components of a bridge. This 
article focuses on the various access methods currently available to bridge 
inspectors, to assist them in their important task.

continued on next page
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Climbing

On some structures, if other 
access methods are not practi-
cal, inspectors must climb the 
bridge components. Climb-
ing can be divided into two 
categories. The first category 
is assisted climbing, in which 
the bridge inspector climbs 
while connected to a safety life-
line or cross-arm strap secured 
to the structure. The second 
category, rope access inspec-
tions, uses rappelling or other 
rock climbing techniques and 
safety equipment (see sidebar, 
“A Closer Look” on page 20). 
OSHA prohibits free climbing 
on roadway bridges in which 
the inspector is not secured to 
the bridge. The Code of Fed-
eral Regulations Title 49 Part 
214 allows free climbing on 
railroad bridges under certain 
conditions.

Vehicular  
(Aerial) Lifts

The following types of vehicu-
lar lifts are commonly used by 
bridge inspectors:

Manlift

A manlift is an aerial lift with 
a work platform or bucket 
and capacity for one or more 
bridge inspectors. The bucket 
is attached to a hydraulic boom 
mounted on a carriage. An inspector drives the 
carriage using controls mounted in the bucket. 
This type of vehicle is usually not licensed for 
open road use on highways. Some manlifts are 
equipped for all-terrain use and can operate 
on unimproved surfaces below bridges.

Bucket Truck

A bucket truck is similar to a manlift; 
however, a bucket truck can be driven on a 
highway and the bridge inspector controls 
only the bucket, not the movement of the 
truck. The reach varies typically from 25 
to 50 feet. The turning range or rotational 
capability of the turret varies with each type 
of vehicle. Bucket trucks that offer extended 
reach and turning range have outriggers that 
are lowered from the truck chassis to increase 
stability. Bucket trucks equipped with tele-
scoping booms are capable of extending and 
retracting, providing for greater flexibility 
and reach from a given truck location. Some 
vehicles can move along the bridge during 
inspection activities, either without outriggers 
or with wheeled outriggers.

Under-bridge Inspection Vehicle

An under-bridge inspection vehicle is a 
specialized bucket truck with three or more 
booms designed to reach under a bridge while 
positioned on the deck. Standard features 
include a one- or two-person bucket on 
the end of the final boom; a rotating turret 
to provide maximum flexibility; outriggers 
with wheels to allow for moving the vehicle 
during inspection activities; and a telescoping 
third boom to extend and contract, allowing 
for greater reach under the bridge. Optional 
features available include a telescoping second 
boom to extend and retract for greater vertical 
movement; an additional fourth boom to 
allow even greater vertical reach (especially on 
bridges with deep superstructure members); a 
multiple-person work platform on the third 
boom with an access ladder on the second 
boom; and models offering the capability of 
interchanging a bucket and a platform on the 
third boom, as desired.

Thank you for reviewing this ad proof for the upcoming issue of STRUCTURE® Magazine.
To ensure that the proper advertisement for your company is run, please print out this 
document, fi ll out the information below and fax it to us at:  608-524-4432.

Yes, the ad looks fi ne.

No, we require the following changes:

If we recieve no fax within 48 hours of this email, we will assume that there is no change 
necessary and will run the ad as presented here. Thank you for your assistance.

Design Tip

Simpson Strong-Tie®

©2008 Simpson Strong-Tie Company Inc.  SFATIP08

Introducing the value-added 
moment-frame solution—

Strong Frame™

Ordinary Moment Frame

Engineered moment-frame solutions 
save time for the designer, but the 

Strong Frame moment frame has also 
been designed to reduce the time and 
cost associated with installation:

100% fi eld-bolted connections:
faster assembly and installation, no 
welding or special inspection needed

Wood nailers are pre-installed on 
the frame: No more fi eld-drilling and 
bolting of nailers

Frames fi t in a standard 2x6 wall:
No thicker walls or furring required 

Field adjustability to account for 
anchor-placement issues: Column to 
beam connection can be shimmed ¾"

Pre-assembled anchor bolt 
assemblies: Easy to layout and 
attach to the form

For more information call (800) 999-5099 
or visit www.strongtie.com.
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An inspector uses assisted climbing equipment to access the Wheeling-
Pitt Bridge over the Ohio River near Steubenville, Ohio. 

A barge-mounted manlift reaches the underside of the Fort Duquesne 
Bridge over the Ohio River in Pittsburgh.
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Change your frame 
of reference.

© 2008 Simpson Strong-Tie Company Inc.  SFSPEC08

Moment frames have long been considered the expensive option when small wall sections and open 
fl oor plans make shearwalls unworkable. Simpson Strong-Tie is going to challenge that perception 
with the new Strong Frame™ Ordinary Moment Frame. Now you can choose from 196 engineered 
frames, in sizes up to 16 feet wide and 19 feet tall, instead of spending hours designing your 
own. Engineered anchorage solutions round out the package to provide a complete moment 
frame solution. And since the Strong Frame uses fi eld-bolted connections, it is easier and faster 
for contractors to handle and install.  Now there is a cost-effective moment frame solution for 
residential, light commercial and multi-family applications: Simpson Strong-Tie® Strong Frame.

For more information call (800) 999-5099 or visit us at www.strongtie.com.
Look for the Strong Frame Special Moment Frame in 2009.
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Climbing Preparation
There are three basic areas of preparation nec- 

essary for the safe climbing of a bridge structure.

Organization

•  Climbing Strategy – Climbing time 
should be minimized.

•  Inspection Plan – Bridge inspectors 
should know exactly where to go,  
what must be accomplished and  
what tools will be required.

•  Weather Conditions – Steel bridge 
inspections should be postponed in 
rainy weather. Wet steel is extremely 
slippery and highly conductive.

•  Traffic – Vehicular traffic flow  
should not be obstructed. If  
required, use lane closures.

Check Inspection Equipment

•  Ladders – Accidents involving ladders 
are very common. The following are 
required: sufficient length for the job; 
4:1 setup angle with blocked bottom; 
assistant for ladders over 25 feet and 
ensure top is tied off; inspect ladder  
for cracked or defective rungs and  
rails; use correct 3-point climbing 
technique; and use a hand line  
to lift tools and equipment.

•  Scaffolding – Scaffolding should be 
checked for adequate height, load 
capacity, cracks, loose connections  
and weak areas prior to use.

•  Timber Planks – Single planks should 
never be used. Two or more planks 
securely cleated together should be used. 
Plank ends should be securely attached 
to their supports. Planks should be 
checked for knots, splits, cracks and 
deterioration prior to use.

•  Aerial Lift Inspection Vehicles – Use 
manlifts, bucket trucks and underbridge 
inspection vehicles that are in safe 
operating condition.

•  Catwalks and Travelers – Permanent 
inspection walkways and access 
devices should be used when available. 
Deterioration of the flooring, handhold 
rods, cables, etc., should be checked 
prior to use.

An under-bridge inspection vehicle provides the flexibility needed to inspect the exterior of a concrete 
segmental bridge at Long Key, Fla.

In addition to low bridges like the one above, under-
bridge inspection vehicles also can be used on higher 
bridges such as the South Omaha Bridge over the 
Missouri River. 

A Closer Look
Rope Access Inspections
Engineers are challenged to evaluate structural components within arm’s reach on designated fracture 

critical member bridges. In some cases, bridge inspectors must use rope access techniques to gain access 
to hard-to-reach locations. It may be that conventional manlift, bucket truck or under-bridge inspection 
vehicles are prohibited due to insufficient deck width (functionally obsolete) or a desire not to impede 
normal travel lane(s), or perhaps the bridge is structurally deficient and, therefore, access vehicles don’t 
comply with the load posting. Rope access techniques can be used for evaluating structures in remote 
locations as well as urban settings.
Rope access uses ropes and specialized hardware as the primary 

means of supporting inspectors. Rope access inspectors descend, 
ascend and traverse ropes to access the structure to perform a hands-
on inspection. The support of the rope eliminates the likelihood of a 
fall, and a back-up fall protection system is employed in the unlikely 
failure of the primary means of support. This redundant system is 
achieved by using two ropes – a working line and a safety line.
Competent rope-access bridge inspectors with the appropriate 

training and experience are certified to Level I Worker, by the Society of Professional Rope Access 
Technicians (SPRAT). This member-based organization serves the rope-access industry by developing 
and maintaining standards, and administering an independent certification program. All rope access 
inspections are performed under the supervision of a qualified SPRAT-certified Level III Safety 
Supervisor, with the training, skills, experience and qualifications necessary to assume responsibility 
for the entire rope access work site to include the design, analysis, evaluation and implementation of 
the rope access system.▪

An inspector perform rope access 
inspection with rappelling equipment 
on BN 505 near Tok, Alaska. 

Here, an inspector uses a rope-to-
rope tranfer to inspect BN 309 near 
Skagway, Alaska.
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•  Rigging – Bridge inspectors should be 
familiar with proper rigging techniques. 
Support cables should be ½-inch 
diameter. The working platform  
(stage) should be at least 20 inches  
wide. A separate safety line or tie-off 
cable is mandatory. Use common  
sense with regard to rigging.

Mental Preparation

•  Avoid Emotional Distress – Bridge 
inspectors should not climb when 
emotionally upset or when lacking  
self-control.

•  Self-Awareness – When climbing,  
bridge inspectors should always know 
where they are, what they are doing  
and what they are going to do next.

•  Confidence – Bridge inspectors  
should not do anything they are not 
confident of doing safely. If a feature 
cannot be safely inspected with the 
equipment available, do not attempt 
to inspect it. Annotate the field notes 
to show the feature was not inspected 
so appropriate equipment can be 
scheduled, if necessary.

This article was originally 
published in BridgeLine, a  

Technical Publication of HDR, 
and is reprinted with permission.

Brian Leshko, P.E., is a Vice President, 
Professional Associate and National 
Bridge Inspection Program Leader with 
HDR Engineering, Inc. in Pittsburgh, 
Pennsylvania. He is a registered 
professional engineer in 13 states, a 
Certified Bridge Safety Inspector in 
Pennsylvania, and a SPRAT certified 
Level I Rope Access Technician. Brian 
currently serves on the STRUCTURE® 
magazine Editorial Board, and can be 
reached at Brian.Leshko@hdrinc.com. A bucket truck is used to inspect Ramp A of the 35th 

St. Bridge in Charleston, W.V.

The Interstate 470 Veterans Memorial Bridge over 
the Ohio River near Wheeling, W.V., is inspected 
with a manlift. 
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