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PREFACE

The “OSIM Field Inspection Guide (OFIG)” is a
condensed version of the “Ontario Structure Inspection
Manual (OSIM)” with a focus on information that is
relevant to the field portion of inspections only.

It summarizes parts of the main manual including
inspection procedures, material defects, condition states,
maintenance needs and performance deficiencies.

References to the OSIM are also made in this OFIG so
that the inspector can obtain more comprehensive
information, if required.

As the OFIG is intended as a quick reference, the OSIM
should be consulted whenever more detail is required.

DISCLAIMER

This guide is not a substitute for the full OSIM.
Inspectors must study the OSIM before any
inspection work is undertaken.

Printing: Only print this file using LETTER sized
paper. Other sizes may cause the measuring page
to be inaccurate.
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6.6 COATING 1 STRUCTURAL INSPECTIONS

1.1 Inspection Objectives
o)
£
2 g The goal of structural inspections is to ensure, within an
73 8 economic framework, an acceptable standard for
— w . .
S 2 structures in terms of public safety, comfort, and
é o convenience. The main objectives are to:
] § e Maintain structures in a safe condition,
g g_ e Protect and prolong the useful life of structures
® 9 N £ ¢ |dentify maintenance and urgent repair needs
g fE" g :E e Provide the basis for structure management
£ 5 5 £
5 < g § 1.2 INSPECTION ACCURACY OSIM Section 1.1.3.3
14 () | -0 o <
— c ] = =
E g 3:' é *3 > .3 Below is a guide of how long an inspector should spend
= 35 % é g ? on a bridge/culvert site to adequately assess the
< o £ S < 8 § condition of all elements.
E 52 5 & e
> Q%5 T £ °3 Min. On-
& 2 8 E g £ Structure Typical Site.lr?s
2 3% 28 B85 Type Characteristics Time p-
© & S ° 3 oE
a > % 5 S g a? Structural | Length <100m 0.5 hours
S |'% 22 3|58 B Culvert Length > 100m 1.0 hour
o | 25 < 238 = Small Deck area <600 m% [, o\
£ g9 § o o9 Bridge typically, 1-2 spans )
§ § § (‘%g § § Medium Deck area 600-1,000 | , £\ o
Bridge m? '
_ = Large Deck area > 1,000 m? 2.0 hours +
S g E | Bridge -
ES = 3 % Complex Complex structures,
E 1§ S S o mp or bridges with critical | 2.0 hours +
(8] c Bridges
w =] elements
L . : Any size w/
e 23T 8 h-E Bridge in widespread, 2.0-3.0
S2% 5230 Poor .
T8Q 080 o advanced, or critical | hours +
0o o £ 0 Condition
oo 2xao defects
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The inspection should be a visual inspection performed
“close enough to determine the element condition”, and
generally conducted “within arms length” of the element.

In some cases, it may be possible to inspect a portion of
the bridge close-up and then estimating the condition of
the remaining inaccessible parts by visually comparing
them to the partial close-up inspection. If this is done,
periodic Enhanced OSIM inspections must be done to
closely inspect all components as described in OSIM,
Section 1.1.3.5.

Additional equipment should be used to facilitate
inspections when necessary (Bridgemaster, bucket truck,
ladder, etc.).

Additional specialized testing (NDT, etc.) should be
recommended for critical structures (fatigue prone,
fracture critical, hangers, etc.).
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6.6 COATING OSIM Section 2.5.5

e Used to protect the underlying steel

° Not as much of an immediate concern, but a
durability concern

e  Three main categories of defects:

1. Coating related defect — related to the
composition of the coating

2. Adhesion related defect — related to the bond
between the steel and coating

3. Application related defect — poor appearance
due to improper application

67

1.3 SITE INSPECTION OSIM Section 2.1.5.2
The inspector shall:
[0 Complete an overview inspection of the site to:

[0 Assess the overall integrity of the
structure and identify areas where a
more detailed examination may be
required

[0 Observe the bridge under truck loading
and identify any abnormal flexibility,
deflections or noises (rattling or vibration
of members)

[1 Look for abnormal deflections,
settlements or rotations by looking along
the rail or barrier wall or other members

Determine the quantities in each condition state
based on the severity of material defects in the
appropriate units (sq. m, each, etc.) for each
element.
Determine the performance deficiencies,
maintenance needs, recommended work and
time frame for work for each element.
Take time & date-stamped photographs to
adequately describe the structure and the
defects found including all areas of POOR and
general conditions of each element, generally
including photos of:

[0 Elevation & Cross-Section
Each element
Up & downstream views
Changes of section inside culverts
All areas in Poor condition state, both
close-up and further out for perspective.
Update element quantities/dimensions if
required.
Correct missing/erroneous inventory data

U
U
U
U



1.4 Additional Investigations OSIM Section 1.1.3.8 6.5.2 ASPHALT COVERED CONCRETE DECK

If during a detailed visual inspection, the inspector feels
that more detailed information is needed, specialized
inspections (within a certain timeframe*) can be
requested. Some of these investigations are: =
e Bridge Deck Condition Survey g
¢ Non-destructive Delamination Survey of Asphalt %
Covered Decks o
e Concrete Substructure Condition Survey ﬁ
e Detailed Coating Condition Survey =
e Detailed Timber Structure Investigation E
e Post-Tensioned Strand Investigation %
e Underwater Investigation ©
e Fatigue Investigation » g
e Seismic Investigation < 3
e Structure Evaluation L2
e Monitoring of deformations, movements etc. _<=é!
®©
*Normal timeframe is within 2 years g
£
C
L
3
o) o €
Sl |s
8} o
o |& F
®
(]
£
-
2gE
285358
- TV >S50
o SG2%C
T Ve g0
L i
w ]
(=)
Light and Medium Isolated
Cracks
Top- Down Defects




6.5.2 ASPHALT COVERED CONCRETE DECK
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2 HELPFUL HINTS OSIM Sect. 2.4 6.5.2 ASPHALT COVERED CONCRETE DECK

2.1 CONDITION STATES w—
1. First look for areas of POOR X 2 o
e Concrete c 8= °
- $ =8 >
= Spalls, delaminations, > 10 mm deep g g% 3 3
scaling, wide cracks (4m = 1 m? of defect @ 8% 2 2
area) Q o 8=E 8
o Steel § ;C:fcj 8 §
=> More than 10% section loss, cracks and *g ¢e % %
deformations = g g’g €
e Actual inspection quantity (e.g. m?) should be ; § % g %
used for elements in Poor condition — not < = >
percent. E 582 o
2. Next, look for areas of FAIR % Ege s
e« Concrete x | o 222 2
= Medium defects (medium scaling, medium h E € § ® .%
cracks, etc.) 5 o3 E 32
o Steel 2 o387 g9
= 1%to 10% section loss o & 8 % 3 §
o Each area of Poor (expect for very large E g = "§ g >
areas) should generally have an equal area -% g _g s § i:‘
of associated Fair surrounding it. A ] 2 g2 5 2
3. Remainder of areas probably in Good or o Q o i 41 s § -
Excellent Condition. 8 Q@ § ; S| <[ 5Y <
e Actual Good or Excellent depends on visual é =3 2 § g g >
inspection; however, age of structure can be S $22¢ ° 3
used as guide, depending on environmental £ =388 £s
exposure of element (see OFIG Sections
2.1.1 and 2.1.2). G - 2 o
e Similar guidance based on age does not — %% S 2 =
exist for the transition between Good to Fair &_IJ dgg g _3
Condition o | 2T g o
= Fair is determined by visual identification o
of defects. Iéattern Bond Defects
racks
B(g};‘;gztgp Top- Down Defects

11 64



6.5.2 ASPHALT COVERED CONCRETE DECK OSIM Section 2.5.3.1 Transitioning Elements
o All materials must begin in the Excellent

< condition state
_ %’g i e Once any defect is visible, its area is now
o o £% § Good, Fair or Poor, as its severity dictates.
© - . . .
E k! 82 2 e Guidance is provided below for the age of
K q‘g g ) 2 = components when transition* from Excellent
2o k] «g o 3 to Good is expected to start:
— — -
== STE S o Harsh Environment — 5 years
S £ ® 3 5 o o Moderate Environment — 15 years
c 5 = 2 = . .
(TR 2t o o Benign Environment — 25 years
-5 = 805) 3 a
5 =
c © © o . . .
< g = 2 % = £ *Transition can be spread over a few inspections
] ? o % zo 2 2 (details and examples on next page)
— [0) iy
g ¢ < o E % ° e The Excellent condition state:
B S |@w 80°° 5 o Refers to an element (or part of
g c > o T x © mg ‘©» -l [ »”
< S8 8 58| £ |2 element) that is “new” (as
-2 < = > U - ays
L 8 3 |ES §§8° o constructed) condition
=0 — E € c 5 .. . .
s £ |so SE o @ o No visible dett_arlorat_lon _type dgfects
£g £ s SRS o and no remedial action is required
oo ¢ | A o ® S i i
2 3 233 & o Minor construction defects do not
- S n = < .. . .
25 o csS > count as visible deterioration type
£ 8 02 = defects
2% & L2 - S .
a o O R = e The Good condition state:
-_ -— c
o) St o oE 2 = o Refers to an element (or part of
— (7] . .
8 TS 5 § £3 > element) where the first sign of
Q. “p - ” . .
TS E 9 § = % Light” (minor) defects are visible
5§ ¢© ZotE 8 o Occurs after the structure has been
- < F oE o - in service for a number of years
- o Does not normally trigger remedial
U © @ c i
o g " €5 action
= (] O = agn
- @D X ° [ g e Examples of Excellent condition state:
< = “ ” .
Q % B 5 S St o “Bug Holes” in concrete barrier walls
b = § o agd o Well-formed patina in ACR steel
o e Examples of Good condition state:
Wide Isolated Local Underlying o Light corrosion .(no section loss)
Cracks Defects o Narrow cracks in concrete
Bottom- Up Defects o Light decay in wood
o

Surface rust

12
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The recommended transition from “Excellent” to “Good”
shall begin AFTER the timelines listed previously. As a
guideline, an element should take 5 years (for bridge
elements) and 10 years (for culvert elements) to
complete their transition from “Excellent” to “Good”. The
quantities should be evenly transitioned over this time
frame to ensure a smooth transition.

If an inspector begins to see minor defects before the
recommended transition timeline they shall record the
observed defect quantities accordingly. However, during
the transition, the quantity of good shall not be less than
what is the required transition amount.

Transition Example 1:
A bridge is 16 years old at the time of inspection and the
Exterior Soffit is being inspected (Moderate
environment). Based on guidelines, the transition starts
at year 15 and should finish by year 20. Previously, the
quantity was 100% excellent with no defects found.
= To have an even transition until year 20, 20% of
total quantity will be moved to “Good” with 80%
remaining in “Excellent”.

Transition Example 2:
A bridge is 37 years old and had a rehab 7 years ago
replacing concrete barrier walls. The interior barrier wall
is being inspected (Harsh environment). Based on
guidelines, transition started year 35 (2 years prior) and
will finish by year 40. Previously, the quantity was 10% in
fair, 10% in good, and 80% in excellent. Inspector does
not observe different findings from last inspection.
= An even transition means 10% remain in fair,
40% in good (20% per year of transition. It is
assumed that the 10% observed defects are
included in this amount.), and 50% in excellent
(100%-40%-10%).
= Note: If the observed quantity of Good was more
than 40%, that quantity should be used instead.
Otherwise, the appropriate transition amount (in
this case 40% or 20% per year) should be
entered.
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6.5.1 ASPHALT WEARING SURFACE
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6.5.1 ASPHALT WEARING SURFACE

°
—
©
2
c
2
<)
°
©
&
h=
35
w
€
o
E
]
-
9]
9
©
IS
[T
E 0o c
E| 588
o | 208
= 'c'v':g
] - —
Q m:m
2|1 2538
= CBQ_
) ©
o] )
» T S o
» ;“’5
o OE“"
5| =23
[ “;ﬁ
c| €8
C w
S
=
o -
S| %8
»
% o2
o° _og
0|
> —
=Z | 8¢
2 @0
0| 8 E
fud Qo
(@] - s
S| 8w
a|Za

May result from flushing or from the polishing of the coarse surface aggregates by the

action of repetitive vehicular traffic

DEFECT

Raveling

The migration of asphalt upwards to the pavement surface in pavements with too much

Distinctive colouring of
the pavement surface with
excess asphalt free on the

OSIM Table 2.8.8.1 Elements & Their Environments

Element Group

Element Name

Environment

pavement surface

o n
x| EEE
£ EOEQ

:E:N
) O ovop
.CB>QQ
c| © g 9N
= o=
= 2208
T 2£® 8
c|l g*¥¢c o
2| $53¢c
%> " =

(=2}

£

=

(2]

3
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Surface Defects
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Category
Abutme_nts (B_e low All Elements Moderate
Expansion Joints)
Abutment Walls Harsh
Abutments (within 5m | Ballast Walls Moderate
of a travelled lane) Bearings Moderate
Wingwalls Moderate
Abutments (No Joints) | All Elements Benign
Accessories
(Attachments & Signs) All Elements Moderate
Approach Slabs Moderate
Aoproaches Barriers (Interior) Harsh
PP Barriers (Exterior) Moderate
All Other Elements Harsh
Barrier/Parapet Harsh
Walls (Interior)
Barrier/Parapet
Barriers Walls (Exterior) Moderate
Hand Railings Harsh
Posts Harsh
Railing Systems Harsh
Beams/MLEs (Ends-
Uncoated and below All Elements Moderate
expansion joints)'
Beams/MLEs .
(Intermediate) All Elements Benign
Bracing Bracing Benign
Railing Systems /
Hand Railings Harsh
. Structural Steel
Coatings (Ends) Moderate
Structural Steel Benian
(Intermediates) 9
Culverts All Elements Benign
14




Element Group

Element Name

Environment

intermediate w/o
coating)

Category

Deck Top Moderate
Drainage Systems Harsh
Soffit -Inside Boxes Benign

Decks Soffit - Ends Moderate
Soffit — Exterior Moderate
Soffit — Interior Benign
Wearing Surface Harsh

Embankments & All Elements Benign

Streams

Foundation Foundation (below Benign
ground level)

Joints All Elements Harsh

Piers (Uncoated <5 m Bearings Moderate

of travelled lane) Caps Harsh
Shafts/Columns/Bents Harsh

Piers (Coated <5m of All Elements Moderate

travelled lane)

Piers (>5m of .

travelled lane) All Elements Benign

Retaining Walls (<5 All Elements Harsh

m of travelled lane)

Sidewalks / Curbs All Elements Harsh

Trusses/Arches

(At?ove depk with no All Elements Harsh

or ineffective

coating)?

Trusses/Arches

(Nex.t to deck w/o All Elements Harsh

coating, or

ineffective coating)?

Trusses/Arches

(Below deck, at Ends, | All Elements Moderate

& Joints w/o coating)

Trusses/Arches

(Below deck, at Ends

w/o Joints, & All Elements Benign

1 For Beams/MLE elements that are coated and at the girder ends and
below a joint, the environment with be benign
2 For Truss and Arch elements that are above, or adjacent to the deck
and coated, the environment will be moderate

15

6.5.1 ASPHALT WEARING SURFACE
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ASPHALT - CRACKING

A Linear Fracture extending partially or completely
through the pavement caused by:

e  Wheel loading

e  Poor material

e  Poor compaction

e  Frost action

e Drainage

o Reflective cracks (from cracks below)

Distinguished by crack appearance and direction

e Longitudinal crack
Parallel to the direction of travel, and generally
located at or near the centre of the wheel track or
pavement edge

e Transverse crack
Across pavement either fully or partially

e Pattern crack
Series of cracks in close proximity to each other

= Alligator
Network of multi-sides polygons, usually
accompanied by depressions in the surface

= Map
Cracks run randomly along pavement

= Progressive edge
Cracks begin parallel to edge of pavement and
lead to breaking up the edge of pavement

= Radial

Cracks in a radial pattern, usually about a
depression

59

2.2 MAINTENANCE NEEDS  OSIM Section 2.7
There are two types of maintenance work that are
performed:

Structural Maintenance

- Is work to improve the structural capacity of a
specific element and not part of a larger
construction contract.

- Is work generally only done to one element.

- Does work include emergency repairs and
holding strategy repairs.

- Does work require engineering drawings to
complete.

Routine Maintenance
- Is work for preventative maintenance and minor
repairs that can be performed without
engineering direction.
- Is work usually carried out by bridge crews or
road maintenance contractors.

A maintenance list is then forwarded to maintenance
crews for action — either to complete the routine
maintenance work or to initiate a structural maintenance
contract for those items requiring more complex
procedures or engineering design.
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2.3 PERFORMANCE DEFICIENCIES OSIM Section

2.6

A Performance Deficiency should be recorded if an
element’s ability to perform its intended function is in
question.

“Suspected” Performance Deficiencies are
recorded for each element

Potential Deficiencies categorized as
“Suspected” are often difficult to ascertain the
significance of at the time of inspection.
“Suspected” Performance Deficiencies usual
indicate some follow-up action is required
(strength evaluation, specialized inspection,
monitoring, etc.).

Standard List of possible deficiencies are shown
on the inspection form (see OFIG Sections 4 and
5).

Any urgent performance deficiencies need to be
brought to the owners’ attention immediately

Example:
An extensively corroded girder at the mid-span. Can the
girder safely carry traffic loading?

Inspector cannot determine this in the field
Inspector can only indicate “Suspected”
Performance Deficiency for a follow-up strength
evaluation

Only then can decision be made whether bridge
needs strengthening or posting

17

6.5 ASPHALT

OSIM Section 2.5.8

Distinction made between rating the asphalt wearing
surface and the deck top beneath the asphalt.

There are two major categories of asphalt defects:

L2 2

Top-Down Defects

(Defect originates in asphalt and includes:)

Bond Defects (loss of bond and rippling
Surface Defects (ravelling, slippery surface and
flushing)

Surface Distortions (wheel track rutting)
Isolated Cracks (Light and medium isolated
cracks)

Bottom-Up Defects
(Defect probably originated in concrete deck and
reflected in asphalt surface)

= Pattern cracking (map, alligator, radial, edge

cracking)

= Wide isolated cracks (transverse, longitudinal)
=> Local Underlying Defects (local potholes and

protrusions)
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6.4 MASONRY

OSIM Section 2.5.14

Element Element Unit for Applicable
Group Name$78 Quantity | Condition
{258 State Page
Number
Abutments Abutment Walls | m? 45,56,53
Ballast Walls m2 45,56,53
Bearings Each N/A
Wingwalls m? 45,56,53
Accessories | Bridge Mounted | Each N/A
(Attachments | Sign Supports®
and Signs) Electrical Each N/A
Noise Barriers m'0 N/A
Other Each N/A
Signs Each N/A
Utilities Each N/A
Approaches | Approach Slabs | m2 45
Barriers m'0 50,53
Curb and m'0 45
Gutters
Drainage Each N/A
System
Sidewalk / m? 45
Curbs
Wearing m?2 45,58
Surface
Barriers Barrier / m? 45
Parapet Walls
Hand Railings m'° 50
Posts Each 45,50,53
Railing Systems | m'° 50,53
Beams/Mian | Diaphragms Each 45,50,53
Longitudinal (m2 if
Elements Concrete)
Floor Beams m2 45,50,53
Girders m? 45,50,53
Inside Boxes m?2 45,50
(Sides &
Bottom)
Stringers Each 45,50,53
Bracing Bracing Each 50,53
Coatings Railing Systems | m? 67
/ Hand Railings
Structural Steel | m? 67
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6.3 WOOD

Element Element Unit for Applicable
Group Name$ 78 Quantity | Condition
{258 State Page
Number
Culverts Barrels m? 45,50
Inlet m? 45
Components
Outlet m?2 45
Components
Decks Deck Top m? 45,53
Drainage Each N/A
Systems
Soffit — Inside m?2 45
Boxes
Soffit — Thick m?2 45
Slab
Soffit — Thin m2 45,53
Slab
Wearing m? 58
Surface
Embankments | Embankments Each N/A
and Streams Slope Each N/A
Protection
Streams and All N/A
Waterways
Foundation Foundation N/A Rate
(below ground performance
level) only
Joints Armouring / m'0 50
Retaining
Devices
Concrete End m?2 45
Dams
Seals / Each N/A
Sealants
Piers Bearings Each N/A
Caps m2 45,50,53,56
Shafts / m?2 45,50,53,56

Columns / Pile
Bents
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5% - 10% loss
5% -10% loss

< 5% loss

Deterioration of wood brought about by vehicles or snowplough blades scraping against
< 5% loss

wood surfaces, coupled with the abrasive influence of sand, dirt or debris.
Physical damage which results from vehicular collision from overloading of a member

Element Element Unit for | Applicable 6.3 WOOD
Group Name$78 Quantity | Condition
{258 State Page
Number
Retaining Barrier Systems | m? 45,50,53
Walls on Walls
Railing Systems | m'° 50,53 3
Drainage All N/A S
Systems e
Walls m? 45 =
Sidewalks / Curbs m? 45 2
Curbs Sidewalks and m? 45 _g
Medians e
Trusses / Bottom Chords | m? 45,50,53 g
Arches Connections Each 50,53 @
Top Chords m? 45,50,53 o =
Verticals / m2 45,50,53 3 =
Diagonals £ -
Notes: Eo) % 4
a) For “All”, place the entire component (100%) in one condition o g ® =
state. - © 3 g
b)  For “Each”, give the number of occurrences of the component E 2 £ <
in each state. o 'g °
c) For cracks in concrete, estimate repair area (4m of crack =1 £ © ?3
m? of repair). 3 &
d) For cracks in steel, estimate required repair area. 2 ©°
e) The condition states given in OSIM Section 5 are typical for % T
element. Use appropriate section for applicable material. = .5
>0 \4
f)  Sub-elements (End/Middle) to be used for the following ° § o=
elements at expansion joint locations: Deck Top, Girders, = 5 5
Inside Boxes. Sub-elements (End/Intermediate) to be used for a 2w g m
the following elements at expansion joint locations: Floor (o) ® é’ s 8
Beams, Stringers, Bracing and Diaphragms. Sub-elements (@] c - [
(End/Interior/Exterior) to be used for Soffits. Sub-elements o g = s 5
(Interior/Exterior) to be used for Barrier/Parapet Walls. g £ g
g) For an explanation of which bridge components are included 25 °
in each element, see Section 2.4.1 in the OSIM Manual 8 § I
h)  Similar element types should be grouped together (e.g., I-
girders, x-frames, etc.) °
i)  Optional element. Not required for MTO use. o
j)  Forthese elements that are inspected by linear metre, a defect |G E
in the post shall be assumed to affect the tributary area for that 1 3
post. TR -
L [T
o @
£

Abrasion and
Wear
Cracking,
Splintering,
Crushing and
Shattering
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OSIM Section 2.5.15
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6.2 STEEL / ALUMINUM

4 SUSPECTED PERFORMANCE DEFICIENCY
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OSIM Section 2.5.6

6.2 STEEL / ALUMINUM

4.2 Excessive Deformations
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4.5 Seized Bearings
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4.11

Deck / Wall Drainage
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5 Maintenance Needs OSIM Sect. 2.7

Maintenance work is defined as any type of work that
does not require the issuing of a capital construction
project.

Routine Maintenance — preventative maintenance and
minor repair work to an element that can be performed
without engineering direction. It includes regular work
such as cleaning or debris removal, as well as some
urgent safety items that are not structural issues. It
is usually carried out by bridge crews or road
maintenance personnel.

Structural Maintenance Work — is work that improves
the structural capacity of a select element and is not part
of a larger construction project to improve the entire
bridge. It generally requires engineering design
drawings to complete the work, but the work must
be done in a timeframe that precludes a
conventional capital construction contract from
being used.

The bridge inspector should note the need for
maintenance work when performing a detailed
visual inspection. If urgent maintenance needs are
observed, the bridge inspector must contact the
Owner immediately and have them confirm the
urgency of the need. If the Owner agrees that the
maintenance need is urgent then the bridge
inspector shall note the urgent timeframe in the
inspection report. If it is not of an urgent nature then
the Owner will be responsible for deciding the timing
of the maintenance need.

“Urgent” maintenance needs apply to structure,
motorist and pedestrian safety items that should be
completed as soon as possible. Work in this
category typically includes routine maintenance
items such as protruding expansion joint armouring,
missing electrical covers, damaged railings with a



snag risk, and scaling loose concrete over live lanes
or pedestrian facilities. It also includes emergency
structural maintenance items such as repairing
fatigue cracks in girders, addition of temporary
supports to severely corroded beam ends and
repairs to severely damaged piles.

The Owner is responsible for assigning appropriate
time frames for all other non-urgent maintenance
needs.

Minor defects that will most likely never be
repaired, need not be identified as a
Maintenance Need.
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5.2 Flooding / Channel Blockage

5.1 Slippery Surfaces
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5.3 Undermining of Foundation
5.4 Unstable Embankments
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