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Contact List for Bridge Inspections - Alberta Transportation

First Name | Second Name Phone Number Title Area
Alan Saunders (780)618-4379 Bridge Manager Peace Region

Brent Herrick (780)305-2419 Acting Bridge Manager North Central Region
Donald Saunders (403)340-5579 Bridge Manager Central Region
Ralph Witten (403)382-4061 Bridge Manager Southern Region
Bryan Wai (780)415-1079 Bridge Management Engineer Province

Matt Spratlin (780)644-5413 Bridge Preservation Specialist Province




Mperton

Transportation Bridge Inspection and Maintenance System

BRIDGE INSPECTION AND MAINTENANCE (BIM) SYSTEM
INSPECTOR CERTIFICATION PROCESS

Background

The integrity and effectiveness of the BIM system depends on the quality of inspection
provided by the bridge inspector. All inspections entered into the BIM system must be
performed and reviewed by certified bridge inspectors. Alberta Transportation
maintains a comprehensive bridge inspector certification process that must be
successfully completed by each candidate prior to becoming certified. There are two
classes of bridge inspectors (Class A and Class B). The roles and qualification
requirements for each inspector class are outlined in Alberta Transportation’s BIM
Inspection Manual.

This document details the requirements for obtaining and maintaining inspector
certification status and supersedes any requirements detailed in the BIM Inspection
Manual.

Class B Certification Process

To become certified as a Class B bridge inspector, candidates must meet the following
requirements:

Education

e High School Diploma or an equivalent combination of education and experience
acceptable to Alberta Transportation.

Bridge Inspection Training
Class B bridge inspection training must be completed in the following stages:

e Stage 1. Alberta Transportation Class B BIM Training Course (5 day course)
- Minimum 70% average score required

e Stage 2: Alberta Transportation Class B BIM Field Training Course (3 day course)
or Alberta Transportation approved equivalent
- Field trainer recommendation required
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e Stage 3: Mentorship program - details of the mentorship program shall be as follows:

o

Candidates shall select a mentor that is a Class A Inspector; or a Class B
inspector that has been certified for a minimum of 9 years; or a Class B
inspector that has completed greater than 150 inspections over a 6 year
period;

Candidates that have attended the Alberta Transportation Class B Field
Training Course shall complete a minimum of 25 training inspections
under the guidance of a mentor. The training inspections shall be
completed within two years of completion of the Class B Field Training
Course. For every year beyond the two year period an additional 10
training inspections will be required;

Candidates that have completed an Alberta Transportation approved
equivalent Class B Field Training Course shall complete a minimum of 35
training inspections under the guidance of a mentor. The training
inspections shall be completed within two years of completion of the
Alberta Transportation approved equivalent Class B Field Training
Course. For every year beyond the two year period an additional 10
training inspections will be required;;

Selection of all training inspections shall be reviewed and recommended
by the mentor. A minimum of 75% of the selected sites for training
inspections shall have a maximum structural condition rating of 45% and
superstructure/barrel elements must be accessible;

To commence the mentorship program a minimum of 5 different types of
bridge structures shall be inspected by the candidate and mentor together.
The initial 5 inspections completed with the mentor can be included in the
total number sites of the mentorship program;

Training inspections shall be completed in lots. Lots shall be no greater
than 7 sites. The mentor shall thoroughly review, document and discuss
each training inspection lot with the candidate prior to commencement of
subsequent lots. Mentor inspection review comments shall be
documented on inspection forms (including photo reports) and all
communication/feedback with the trainee recorded. The trainee may at
any time during the mentorship program submit received mentorship
documentation to the bridge preservation specialist to confirm its
acceptability;
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o The number and type of inspection should be consistent with
recommendations received from Stage 2 of the certification process, but
may be increased if required by the mentor. At a minimum, training
inspections shall be completed in the following categories and quantities:

= Timber Bridges (TT) 2 - 5;
= Culverts (CUL 1, CULM, CULE) 10- 15;
(A variety of culvert types is required- i.e. BP/CP, FP/CSP,
MP/CSP, RP/SPCSP, SPE/ SPCSP, SP/SPCSP etc.);
= Standard Precast Bridges (PCS) 10 - 15;
(A variety concrete girder bridges with the majority having timber
substructures is required- HC, PG, VS, PE, SL etc.).

- Letter of recommendation from mentor stating trainee has completed a
mentorship program meeting the above requirements and in his/her
opinion is ready to write the certification exam and test sites & electronic
PDF scans of original inspection reports with review comments and all
other communication/ feedback in PDF format. The submission of
inspection reports, including photos, shall be submitted in individual PDF
files for each lot as well as an excel spreadsheet summarizing the lot
number, BF, span type, structural condition rating, inspection date,
mentor review date, mentor comments on acceptability feedback
/discussion date).

e Stage 4*: Class B certification exam
- Minimum 75% score required.

e Stage 5*: Test Inspections — three test inspections completed in one day
- Scored for acceptability by a Alberta Transportation Class A inspector

* Note: Stage 4 and 5 may be completed in reverse order.



Mperton

Transportation Bridge Inspection and Maintenance System

Class A Certification Process

To become certified as a Class A bridge inspector, candidates must meet the following
requirements:

Education

e Civil Engineering Degree, or Civil Engineering Technical Diploma plus 2 years
bridge related experience, or an equivalent combination of education and experience
acceptable to Alberta Transportation.

Bridge Inspection Training

All Class A candidates must have valid Class B certification and completed a minimum
of 75 inspections as a Class B inspector. Class A bridge inspection training must be
completed in the following stages:

e Stage 1: Alberta Transportation Class A BIM Training Course (5 day course)
- Minimum 70% average score required

e Stage 2: Mentorship program - details of the mentorship program shall be as follows:

o Candidates shall select a mentor that has been certified as a Class A
Inspector for 6 years or more;

o Candidates shall complete a minimum of 45 training inspections under
the guidance of a mentor;

o Selection of all training inspections shall be reviewed and recommended by
the mentor. A minimum of 60% of the 45 selected sites Selected sites for
training inspections shall have a maximum structural condition rating of 45%
and superstructure elements must be accessible;

o To commence the mentorship program a minimum of 10 different types of
bridge structures shall be inspected by the candidate and mentor together.
The initial 10 inspections completed with the mentor can be included in the
total number sites of the mentorship program;

o Training inspections shall be completed in lots. Lots shall be no greater than 7
sites. The mentor shall thoroughly review, document and discuss each
training inspection lot with the candidate prior to commencement of
subsequent lots. Mentor inspection review comments shall be documented
on inspection forms (including photo reports) and all communication/feedback

4
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with the trainee recorded. The trainee may at any time during the mentorship
program submit received mentorship documentation to the bridge
preservation specialist to confirm its acceptability;

At a minimum, training inspections shall be completed in the following
categories and quantities: :
= Steel Truss Bridges (DT, TH, PT) 5- 10;
(One of each type as a minimum);
= Steel Girder Bridges (SG) 1 0 - 20;
(A variety of types is required- i.e. FR, RB, WG, RG, etc.);
= Prestressed Concrete Girder Bridges (PSR) 1 0 - 20;
(A variety of types is required- i.e. NU, DBT, CBT, PO, FC, RD,
etc.);
= (Cast-in-place Concrete Girder Bridges (CON) 2 - 5;

Letter of recommendation from mentor stating trainee has completed a
mentorship program meeting the above requirements and in his/her opinion
is ready to write the certification exam and test sites & electronic PDF scans
of original inspection reports with review comments and all other
communication/ feedback in PDF format. The submission of inspection
reports, including photos, shall be submitted in individual PDF files for each
lot as well as an excel spreadsheet summarizing the lot number, BF, span
type, structural condition rating, inspection date, mentor review date, mentor
comments on acceptability feedback/discussion date).

Stage 3**: Class A certification exam

- Minimum 75% score required.

Stage 4**: Test Inspections — three test inspections completed in one day

- Scored for acceptability by a Alberta Transportation Class A inspector

** Note: Stage 3 and 4 may be completed in reverse order.

Class A and B candidates will be certified once all requirements have been met.
Certification will remain valid until the next certification renewal date. Candidates that
fail any stage have the opportunity to re-try that stage. A second failure at a given stage
will require the process to be re-started at Stage 1.
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Re-Certification Process

Re-certification requires active involvement in the BIM program and acceptable
performance. The status of all certified inspectors will be reviewed by Alberta
Transportation personnel (Bridge Preservation Specialist and Bridge Management
Engineer in Technical Standards Branch) every 3 years. Decisions on re-certification
will be rendered and activated prior to the certification renewal date.

The Bridge Engineering Section of Alberta Transportation’s Technical Standards Branch
Bridge (TSB) will administer the re-certification process with assistance from regional
bridge staff. Inspectors that clearly meet re-certification requirements will be re-certified
until the next renewal date following formal approval by the Director of Bridge
Engineering. Inspectors will be notified by e-mail of re-certification results. Hard-copy
certificates will be provided by Alberta Transportation, if requested.

Inspectors that do not meet re-certification criteria may be asked if they intend to
maintain their certification. If so, a panel comprised of three members of Alberta
Transportation's BIM committee will be convened to review the inspector's status and
render recommendation on certification renewal to the Director of Bridge Engineering. If
re-certification is approved, the candidate will be informed by e-mail of re-certification
results. Hard-copy certificates will be provided from by Alberta Transportation, if
requested. If certification is not granted, a remedial plan to renew certification may be
developed by the panel. A typical remedial plan would consist of a completion of a
written re-certification exam (minimum 75% score required) and 5 test inspections. The
test inspections would be reviewed by an Alberta Transportation certified Class A
inspector for acceptance. Additional training may also be required if deemed necessary
by the panel.

Re-certification criteria for Class A and Class B bridge inspectors
In order to be re-certified, inspectors must satisfy one of the following:

e Performed a minimum average rate of 2 BIM inspections (Level 1 or Level 2) per
month during previous 3 year period. Class A inspectors must have completed 50%
of the inspections for major bridges; or

e Performed a minimum average rate of 1 BIM inspection (Level 1 or Level 2) per
month during previous 3 year period and have been active in the management,
design, or construction of bridges. Class A inspectors must have completed 50% of
the inspections for major bridges; or

e Acted as a reviewer for a minimum average rate of 2.5 inspections per month during
the previous 3 year period and have been active in the management, design, or
construction of bridges; or
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e Acted as Department reviewer for a minimum average rate of 5 inspections per
month during the previous 3 year period and have been active in the management,
design, or construction of bridges.

In addition, to be re-certified, inspectors must have:

e Attended any formal BIM training sessions deemed mandatory by Alberta
Transportation; and

e Completed any improvement plans developed by Alberta Transportation based on
observed performance issues.

This process is effective as of March 22, 2016

G

Dave Besuyen, P. Eng.

Bridge Engineering, Technical Standards Branch
Alberta Transportation

Government of Alberta
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BIM Advisory Bulletin #1/2012

Focus on Maintenance Recommendations

Results from recent quality assurance inspections have shown some deficiencies in the
maintenance recommendations section. In some cases, multiple recommendations were
missed in the original inspections. Most of the missing items were operational in nature
(hazard markers, approach rail, remove beaver dam, trim old piles...) or life extension related
(seal deck, repair curb spall, add riprap...), with no immediate impact on safety.

However, the Department would like to re-emphasize the importance of this component of the
BIM system. Thorough and timely maintenance will enhance operations and preserve
structural integrity to ensure optimal future expenditures on bridges. Details on the
maintenance recommendation component can be found in Chapter 11 of Version 3.1 of the
BIM Inspection Manual.

If you have any questions on this matter, please contact the Bridge Preservation Specialist
(Byron Chelak, 780-415-1032).

Effective Date: October 22, 2012

Des Williamson
Director, Bridge Engineering and Water Management
Technical Standards Branch
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BIM Advisory Bulletin #2 — January 08, 2015

Section 2.5 of Bridge Inspection and Maintenance System - Inspection Manual (Version 3.1 - March
2008) will be replaced in its entirety with the following effective April 1, 2015.

2.5 Frequency of Bridge Inspection

Bridge structures are to be inspected in accordance with the following intervals to ensure an
appropriate level of safety and to assist in effective maintenance and management of the
bridge inventory:

1. Bridge structures located on roadways that are designated as Level 1 or Level 2 in
accordance with the Provincial Highway Service Classification - 21 months.

2. Bridge structures located on roadways that are designated as Level 3 or Level 4 in
accordance with the Provincial Highway Service Classification - 39 months.

Major Bridges on Local Roads - 39 months.
Standard Bridges and Culverts on Local Roads — 57 months.

All new bridge structures as part of final construction completion.

g gtal s ke

All bridge structures are to be inspected after significant maintenance (the work
affects superstructure or substructure general ratings) or rehabilitation has been
completed.

Itis intended that these cycles will provide the benefit of inspection under different
seasonal conditions. In special circumstances some structures may be exposed to unique
conditions or only accessible at specific times of the year (i.e. park roads with summer only
access). In special circumstances the Department will modify inspection intervals to suit site
specific requirements,

Grade separation and ramp structures that have over and under passing roadways with
different Provincial Highway Service Classifications will be assigned the inspection frequency
associated with the higher roadway classification/more frequent inspection interval.

The inspector may recommend a shorter or modified inspection interval depending on the
age, traffic characteristics, known deficiencies, etc. of the bridge. The Department will
review and either accept or reject the recommendation.

If you have any questions on this matter, please contact the Bridge Preservation Specialist.

Des Williamson
Director, Bridge Engineering
Technical Standards Branch
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BIM Advisory Bulletin #3 — January 20, 2016

The Bridge Inspection and Maintenance System (BIM) Manual describes various bearing types but is not
an exhaustive listing of all bearing types contained within the Provincial bridge inventory. Recent
performance issues related to sliding steel plate bearings with self-lubricating bronze plates are noted
within this BIM advisory bulletin as well as supplements to condition rating guidelines for bearing and
concrete abutment and pier cap/seat/corbel condition sections of the BIM manual.

Sliding steel plate bearings with self-lubricating bronze plates were primarily utilized for PO type girders
between the years of 1955 and 1965. The bearings consisted of details similar to Standard Drawing S-

701. Variations to these details are found in some site specific designs and reference drawings should
be reviewed when required.
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Figure 1: Details from Standard Drawing S-701

The self-lubricating bronze plates were intended to provide the sliding surface between the
base/masonry and girder sole & rocker steel plates. Under actual field conditions the bearing system
has not functioned as well as intended resulting in additional stresses being introduced to bearing
components and substructure elements. These additional stresses combined with site specific

abutment and pier seat/cap/corbel designs, as-constructed conditions, and deterioration over the past
60 years has resulted in failures.

Page 1 of 5
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Figure 3: Concrete pier with shafts and arched cap.

Page 2 of 5
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Figure 4: Wide crack in concrete cap at Figure 5: Concrete cap failure with
expansion bearing with staining. girder drop in elevation.

The Department completed a review of other bridges of similar vintage and design details. During the
review process, discrepancies in BIM element ratings were noted. Supplements to the BIM manual have
been developed and are provided in this bulletin for use on all future inspections completed by certified
inspectors and Consultants providing bridge inspection, maintenance and rehabilitation services.

Bridge Bearings

Bridge bearings are inspected and rated in accordance with section 7.20 of the BIM manual.
Excerpt from Section 7.20.1 of the BIM Manual:

e Bearings are designed to transmit loads to the substructure and permit rotational movement of
the superstructure relative to the substructure. Certain types of bearings (expansion) must also
permit longitudinal movement due to temperature changes and loading conditions. An effective
expansion bearing allows movement with little frictional resistance. In many cases, metal
expansion bearings freeze (lock-up) due to corrosion when salt, water, and debris are present.
Once the bearing has frozen, high stresses may be induced in the girders, abutments, and piers.
The result is generally cracks or spalls in the caps or seats, or tilting of the piers or abutments.

Page 3 of 5
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Supplement to 7.20.1 of the BIM Manual:

e Bearings are designed to transmit loads to the substructure and permit rotational movement of
the superstructure relative to the substructure. Certain types of bearings (expansion) must also
permit longitudinal movement due to temperature changes and loading conditions. An effective
expansion bearing allows movement with little frictional resistance. In many cases, expansion
bearings freeze (lock-up) due to corrosion when salt, water, and debris are present. /n some
cases, expansion bearings may appear to be in adequate condition due to surface refurbishment,
but are frozen due to previous exposure conditions such as leaky deck joints. In either case, once
bearings have frozen, high stresses may be induced in the girders, abutments, and piers. The
result is generally cracks or spalls in the caps or seats, or tilting of the piers or abutments.

Excerpt from Section 7.20.3 of the BIM Manual:

e Check all steel components for rust, corrosion, sheared bolts, cracked welds, and evidence of
frozen bearings or connections.

e Deterioration caused by leaking deck joints or cracks in the caps or seats caused by frozen
bearings should be noted.

Supplement to 7.20.3 of the BIM Manual:

e Deterioration caused by leaking deck joints should be noted.

e Cracks, delaminations, or spalls in concrete abutment and pier caps/seats/corbels emanating
from bearing components should be noted and comments on suspected or confirmed reduced
bearing functionality provided.

Abutment and Pier Seat/Caps/Corbels

Concrete abutment and pier seats/caps/corbels are inspected and rated in accordance section 8.5 of the
BIM manual.

Excerpt from Section 8.5.2 of the BIM Manual:

e Check concrete seats/caps for cracks, spalls, corrosion of reinforcement, and disintegration of
the concrete.

Supplement to 8.5.2 of the BIM Manual:

e Check concrete seats/caps for cracks, delaminations, spalls, corrosion of reinforcement, and
other signs of concrete deterioration.

Excerpt from Section 8.5.3 of the BIM Manual:

e Any deficiencies that would reduce the ability of these elements to transmit loads, rate 4 or less.

Page 4 of 5
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Supplement to 8.5.3 of the BIM Manual:

e Any deficiencies that would reduce the ability of these elements to transmit loads, rate 4 or less.

e Bearing functionality should be considered in conjunction with the bearing seat/cap/corbel
rating. If at bearing locations, concrete with visual signs of damage has not been sounded or
wide cracks have not been marked for monitoring, rate 3 or less and recommend a more detailed
inspection with appropriate access. Timelines for the detailed inspection and/or a reduced
inspection cycle should be included. Recommendations may also include an engineering review
of construction details and drawings to determine effects of existing conditions. Wide cracks
that have been marked for monitoring and have not changed for a period of 5 years or more may
have their rating increased by 1 rating point.

Rating guidelines are provided throughout the BIM manual that requires certified inspectors and
reviewers to use their extensive training, experience, and education to rate elements when conditions
are such that a rating of 4 or less is to be assigned. Conditions that, in the inspector/reviewer’s
judgment, affect load carrying functions should also be rated in consideration of repair and maintenance
priorities outlined in Section 11.2.1 of the BIM manual.

Examples are provided below:

Figure 5: Wide cracks and concrete delamination in concrete Figure 6: Wide cracks and delamination in bearing area of
S3G6 — P3. Pier cap and expansion bearing rated 3. concrete cap at S2G1 - P2. Pier cap and fixed bearing rated 3.

If you have any questions on this matter, please contact the undersigned.

b

Dave Besuyen, P.Eng.

Bridge Preservation Specialist
Technical Standards Branch
780415 1037

Page 5 of 5
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BIM Advisory Bulletin #4
Department Review of Local Road Bridge Inspections

Under Section 18(1) of the Municipal Government Act in the Province of Alberta, a municipality
has the direction, control and management of all local roads within the municipality. As such,
municipalities are responsible for inspecting and maintaining all local road bridges within the
municipality. Alberta Transportation completes inspections of major bridges on local roads, but
the responsibility for managing and maintaining these bridges still lies with the municipality.

Many municipalities choose to use Alberta Transportation’s Bridge Information System (BIS)
tool to store and manage bridge inspection data that is collected in accordance with Alberta
Transportation’s Bridge Inspection and Maintenance (BIM) System. Currently, the name of an
approved Alberta Transportation representative must be entered as the Department Reviewer
before any BIM report will be accepted into BIS, and this has led to confusion over the level of
responsibility assumed by the Department Reviewer. In the case of bridges under the direction,
control and management of a municipality, the Department Reviewer’s only responsibility is to
check that the report can be acceptably entered into the system, and the Department Reviewer
takes no responsibility for the content or accuracy of the report. The municipality is
responsible for ensuring the completeness and accuracy of inspection reports for its bridges,
regardless of who completes the inspections, and is also responsible for ensuring that all
comments or recommendations contained in the reports are addressed. In the future, Alberta
Transportation hopes to review the need to complete the Department Reviewer field on
reports for local road bridges. In the meantime, this advisory bulletin shall clarify the roles and
responsibilities of the individual noted as Department Reviewer on local road bridge inspection
reports.

If you have any questions on this matter, please contact the undersigned.

Matthew Spratlin

Bridge Preservation Specialist
Technical Standards Branch
(780) 644-5413
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BIM Advisory Bulletin #5 — January 15, 2017

Alberta Environment and Parks (AEP) released the Roadway Watercourse Crossing Inspection Manual in
2015. The intent of the manual is to better manage the road-related risks to fish in Alberta and it
provides a standardized protocol to assess crossing sites for erosion / sedimentation concerns and for
fish passage. Most of the data required to complete these assessments is already contained in BIS as
inventory data, or collected as part of regular Level 1 BIM inspections. To ensure that we have all data
required to complete the assessments we now require BIM inspectors to record some additional data on
the BIM forms. The additional data to be recorded, and where to record it, is detailed in the following
sections of this bulletin.

Erosion / Sedimentation

Additional data to assess the erosion / sedimentation risk at a crossing is to be recorded for all crossings
(bridge and culvert) in the Explanation of Condition section for Channel - Bank Stability. Note if there is
active erosion or potential erosion (no evidence of soil movement, but exposed earth on fill slopes or in
ditches leading to stream) in the vicinity of the crossing. Note the source of the erosion (eg. ditch gully,
bank slump, fill slope, road surface, other) and indicate whether it is occurring at the inlet, the outlet or
both. Note if there is any intact erosion control or established vegetation between the erosion area and
the stream and note the size of the erosion area (m?). See Figure 1 for an example. Bank Stability shall

still be rated according to Section 9.2 or Section 13.7.2 of the BIM Inspection Manual.

Structure Usage
Last | Now | Explanation of Condition

Channel (U/S and D/S)

Alignment 6 6

Bank Stability 7 5 Active erosion, outlet end, bank slump, 3m?
Potential erosion, inlet end, bare fill slope, 6m2, intact silt fence
protecting stream

HWM (m below Top of Culvert) No HWM visible

Drift (Y/N) No

Channel Bottom Degrading

Degrading/Aggrading

Beavers (Y/N) No

(Fish Compensation Measure 1 : NONE)

(Fish Compensation Measure 2 : NONE)

Channel General Rating 6

Figure 1. Sample record of Erosion / Sedimentation data

Page 1 of 3
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Culvert Status

The following additional information shall be recorded in the Explanation of Condition section for
Culvert Barrel — Fish Passage Adequacy for all stream crossing culvert sites. For multiple culvert sites,
record the information for the primary culvert only, or for the worst case culvert (from a fish passage
perspective) when no obvious primary structure exists. For all culvert sites, use the headings shown in
Figure 2 to identify each of the following four sets of data. Also note if any fish are observed in the
stream adjacent to the culvert or in the culvert itself. Fish Passage Adequacy shall still be rated
according to Section 13.6.12 of the BIM Inspection Manual.

Debris Blockage:

Substrate in Culvert:

Backwater in Culvert:

Outlet Pool Depth:

Culvert Component

If the culvert is obstructed by debris at any point, indicate the percentage of the
culvert diameter that is obstructed and the cause of the obstruction.

Note if there is substrate in the culvert and the dominant type (sand, gravel,
cobble, boulder, silt, other). Estimate and note the percentage of the culvert
length that contains substrate.

Backwater is the upstream extension of the standing water outlet pool into the
culvert. Flowing water in the culvert is not backwater. Estimate and record how
far up into the culvert (% of culvert length from the outlet) backwater can be
found.

Measure the depth of the pool to the nearest centimeter at the outlet of the
culvert. The measurement should be taken within one culvert diameter of the
end of the culvert. If the outlet pool depth is highly variable, take several
measurements and record the average.

Bridge Culvert Barrel
Last | Now | Explanation of Condition

(Pipe # : 1, Primary Span, Location Code: MAIN, Span (mm): 5080, Rise (mm): 2388, Type: CPA)

Ponding (Y/N)

No

Fish Passage Adequacy

7 7 Blockage: 20% Drift
Substrate: 25% Sand
Backwater: 50%

Pool Depth: 35 cm

Baffle

X X

(Type: )

Figure 2. Sample record of culvert status data

Page 2 of 3
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It is anticipated that future modifications to the BIM forms will allow for direct collection and input of
the data. Until these modifications are complete, we ask that the data be collected and recorded as
outlined above.

If you have any questions on this matter, please contact the undersigned.

Matthew Spratlin, M.Sc., P.Eng.
Bridge Preservation Specialist
Technical Standards Branch
(780) 644-5413

Page 3 of 3
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BIM Advisory Bulletin #6 — February, 2017

In 2012, Alberta Transportation was informed of 6 SC girder bridges that were showing signs of
accelerated freeze thaw deterioration on exterior girders. Further investigation revealed that the
deterioration was due to the use of substandard aggregates in the concrete mixes used in girders
fabricated between 2003 and 2007, and that there were 88 SC girder bridges built in this time frame. 36
of these 88 bridges are now showing signs of deterioration with various degrees of severity. 16 bridges
are exhibiting significant premature deterioration and 20 are showing signs that deterioration may soon
become severe. The most severe deterioration is typically found on exterior girders, especially those
exposed to direct sunlight, but interior girders are also affected. Immediate issues include failure of the
bridgerail where it anchors into the exterior girder, and structural capacity of the exterior girders due to
loss of concrete and reinforcing steel embedment. In addition, there are signs that damage to the tops
of girders may soon become a concern for sites with no wearing surface. Guidelines for BIM Ratings and
Maintenance Recommendations for SC girder bridges showing signs of premature freeze thaw
deterioration are presented in the following sections of this bulletin.

BIM Rating Guidelines

The current guidelines for rating prestressed concrete girders do not address the freeze thaw issues that
are occurring with the SC girder bridges. The following recommendations are intended to supplement
the BIM Inspection Manual guidelines to address specific concerns with these SC girder bridges and to
assist with using the Management Strategy Flow Chart presented in the following section. BIM rating
guidelines are presented in Table 1 below. The one rating point increase for curb girders described in
Section 7.15.2.7 of the BIM Inspection Manual shall not be applied to SC girders showing signs of freeze
thaw damage. Example photographs are provided in the Appendix.

Table 1: Level 1 BIM Rating for SC Girders

Element Rating Defects

Interior and 4 e Aggregate popouts, minor scaling and other signs of freeze thaw

e?(terior damage with no visible signs of concrete section loss.
girders 3 e Section loss along the top and bottom corners of girders.
e Section loss at girder end face.
e Extensive scaling of girder surfaces.
2 e Exposed steel stirrups.
e Exposed prestressing strands.
e Significant section loss on all surfaces.
Bridgerail 3 e Section loss at the top corner of the exterior girder but not yet to the
posts edge of the bridgerail post base plate.
e Concrete section loss of the bridgerail post plinth.
2

e Concrete girder section loss extends up to or underneath the edge of
the bridgerail post base plate.

Page 1 of 6
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Maintenance Recommendation Guidelines

The following Flow Chart (Figure 1) was developed to provide a simple method for determining a
suitable management strategy for SC girder bridges affected by freeze thaw damage based on an AT
Level 1 BIM Inspection and the rating guidelines discussed above. For strategies that involve installing
precast barriers or relocating the existing bridgerail, it may be necessary to recommend the installation
of narrow structure warning signs (WA-24) as well. Due to the rapid nature of the concrete
deterioration, it is recommended that for all affected SC girder bridges, the inspection frequency be
increased to a minimum of once every 21 months. This shorter cycle between inspections will help
evaluate the rate at which the girders may be deteriorating and allow action to be taken before
deterioration proceeds too far.

INCREASE
INSPECTION
FREQUENCY TO 21
MONTHS
BRIDGE
INSPECTION
INSTALL PRECAST
Y - REDUCE EXTERIOR SUFFICIENT CONCRETE
GIRDER RATING TO 2 CLEAR ROADWAY TO BARRBIER OR
GIRDER RATINGS - REDUCE SPEED NO— INSTALL BARRIERS —YES: RELOCATE
INSIDE EXISTING
BRIDGERAIL? EZOAMLE
) BRIDGERAIL
STRATEGY 1
A - INSULATE EXTERIOR
|5 Wremomas || CNUGERERsO |
. -SILANE SEALER
STRATEGY 2 YES
- MONITOR EXTERIOR I
INTERIOR: 4-9 GIRDERS
3 EXTERIOR: 3-4 > LEVEL 1.5 INSPECTION
- SILANE SEALER
- ACP OVERLAY IS BRIDGERAIL IS BRIDGERAIL
o —» POST —YES— POST
RATING = 27 RATING = 37
STRATEGY 3
ry - REPLACE EXTERIOR
) By — SR
’ - SILANE SEALER |
- ACP OVERLAY NO
STRATEGY 4
INSPECT BRIDGE
INTERIOR: 3 - MONITOR THE BRIDGE
> EXTERIOR: 3-9 | _LEVEL 1 ORLEVEL 1.5 EHIILELY
INSPECTIONS
INTERIOR: 3 NOTES:
> EXTERIOR: 1-2 . . -
. » The girder ratings are for the original SC
STRATEGY 5 girders and do not take into consideration
- REPLACE ALL GIRDERS girders that have been previously replaced.
» This flow chart is based on ratings due to
freeze thaw damage only. Other girder
INTERIOR: 1-2 damage may govern the ratings.
EXTERIOR: 1-9

Figure 1: Management Strategy Flow Chart
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If you have any questions on this matter, please contact the undersigned.

Matthew Spratlin, M.Sc., P.Eng.
Bridge Preservation Specialist
Technical Standards Branch
(780) 644-5413
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Appendix — Example Photographs

Example 1: Extensive scaling of exterior girder surfaces with section loss along top and bottom corners,
but not extending up to the edge of the bridgerail post base plate. No exposed steel stirrups or
prestressing strand. Concrete section loss of bridgerail post plinth. Girder rated 3. Bridgerail posts
rated 3.

Example 2: Section loss along top and bottom corners of exterior girder. Girder rated 3. Bridgerail posts
rated 3.

\
!
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Example 3: Section loss along top corners and top surfaces of interior girders. Interior girders rated 3.

Example 4: Significant section loss on all surfaces extending beneath bridgerail post baseplate. Exposed
steel stirrups. Extrerior girder rated 2. Bridgerail post rated 2.
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Example 5: Scaling of exterior girder face with section loss on top and bottom corners extending
beneath the bridgerail post base plates. No exposed steel strands or stirrups. Exterior girder rated 3.
Bridgerail posts rated 2.

Example 6: Section loss at the top corner of exterior girder that does not extend to the edge of the
bridgerail post base plate. Aggregate popouts on exterior face of girder. Concrete section loss of
bridgerail post plinth. Girder rated 3. Bridgerail post rated 3.
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_ Bridge Inspection

;Bﬁqge File Number | 73333 -1 Bridge _ _ __ FomType  |PCS
| Year Built/Year 1964/1964 lotNo. -
Swpstt . . InspectorName _ G S0 s
Bridge or Town Name CREMONA UL S R | Inspector Class L A
Located Over __.GFIAHAM CREEK, 3.89.22.1, WATERCRS- At Narie T Codoin Kool
""" "~ Inspection Date | Gl &2
. et e | T o% am ;
Legal Land Location |SW SEC 15TWP S0RGESWsM  pepartTime A
Longitude, Latitude | -114:37:59, 51:33:43 — DataEntyBy | o
Raad Authority MOUNTAIN VIEW COUNTY— Data Entry Date
Contract Main. Area | UNDEFINEDCMA— \ReviewerName | =~
_ ClearRoadway/Skew 64/~ _ Hepepdee. |
®) mpTivear  2eci: 32071985(E) 7! et e (DeRh Reviewer Name i
Road Classification | RLU-207G-60 ‘*"’MMW_V | 2eat HioviSw Dato
Detourtangmien) (T e (Rlewle®ye. |
Allowable Load (1| Single ‘cs128 Semi |CS249 \Train | CS3 65 > On Critical Spans
....... "1 " |cRpER = | 2 JGIRDER .. | | GIRDER | ~>Critical Member
;HSZO ' l~-> Primary Span

Posting Information

| Required Loadl?tgj.sppg ® .“.wéﬁfi.ﬂgte s Semi Truck Train o
Posted Loading () iSingle | [Seml . _ (TruckTrain |

Posted: |Lane |EB | AtJunction (YN) No InAdvance (Y/N) (No |AtBridge (Y/N) |No
[Posted: Lane |WB UAt Junction (Y/N) | No In Advance (Y/N) |No At Bridge (Y/N) No
Remarks l Not required. =

|Hazard Marker At Bridge (Y/N) | Yes —

F{ernarks -

Teiephone f"n Enc&b-!esSouth curb. <n _._ W Gas | -

Power |2 wires North r/w. -~ Muglpjggjo |

Others | Problem (Y/N) No .~ -
Remarks

Ap roach Hoad
_ Last |Now Explanatlon of Conditlon

| Horizontal Alignment . T | 7 | 7 Local road intersection 70m West, =
Verical Algoment | 7 | 7 [MeE
\RoadwayWidth(m) _ |6.600 ~
ApproachBump e s | .
Guardrail (YN)  [No ~ = 3 -
' R o lxlX

TETm'”at'O” TYPE - _E B — ! — i
Dramage 7 )
Approach Hoad General Hatlng i 7 -

F

'"’tl : M A f{_-,.\/;,r -_ajr e ’GF e '.} Wt _.‘-G"c/

2 NO7T IF|ICAT onl
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73333 -1 Bridge

Su

] R

s

M

Brldge Coﬁiponenl
| (Prir

st Now Explanation o of Condition
ry Span : HC, 1 Spans, Length m): 6.1, A-ldent Number:)

perstructure

‘Special Features L T s e B
| Special Feature e ' T 1. |
(Type :) e e ol
Special Featue . e X | |
| (Type:) °f3%“ £ - .
wﬁaanSurface!Deck Top Detail Hahngs g 3 L. e . = 1
EL BT e 2o 3 (%)
o [ =N '
Now 0 o | o o
e R
@ F (Mateﬂa1 Type :7 'Ae‘l-'j CJ’/" La‘%@“_"_ wen 10 N i
Q’hlcknass(mm) 507 /5 ' o a8
'Laterai Connection Problem W»E-Nc /7 'if Ry 5
(YN el | | . o Clpe
?D'eck‘lsﬁﬁ .5 T N ﬂﬁfoovered o
Deck Rideabiity . 6 : G
z - . |
| Deck Joints i N | I\J BB‘fol buffer angles paved-ever. £ &~ ” |
__Bump (Y/N) N0~ 701
Ipegi_(gf@jnages . _
| Drains Clogged (YiN) _|No ” |
ICurbsﬁMedian ;MWW I e " M S regge
(Curb Type : Standard) s “ ‘
I S"cﬂg_{Percent Area) 21§0 ~
[Brtdge Ral E Grariad at NE butestitbarctionat:
(Type: BRIDGE SOLID BEAM (EX. TIMBER RAILS))- Ko |

" (Type : POST STEEL;POST STEEL)/ | T
Bridge Rail/Posts cOatm&M: . N | 2 Peelingat nmber rail and posts.
| (Type: PAM} ‘ ' T %o fmw
i5|dewalk = TEE
GlrderDeiﬁliF{atlnqs ““‘iif‘,;“ o 7 .
L;;&;w f‘lﬁ%@ount) ‘1 oount‘}iz:;@z (count) 3@@;;@
La t“ I. L _-«$..$:' v§ N b
Now 2 | o | o Z
Girders B il ;?;WG wig cratKs and Spall inAZ G, G3, G4-& G widetaskn
{Last Complete Inspection | Date [;«}dui -2009" . ?-DN -1 AJeg only~ _ |
| Gracking (Y/N) . IYes ~ | _{9/* wrd G3 hae Spalls of wide c oac
| Spalling (Pef&éi&éArea} - 2 - DS A om 2/ ,——,{, w A RmAatl
Hé:ft or Connector F{oaket {No - i b ¢ e asrill il
i routegk(WN} . | i e | G6,G ] e ’ g
(Number Of Girders : B) L= .

'Span Alignment Problems
| Vertical (Y/N)
| Horizontal (Y/N)

equerstructu;g General Fla’tfng ‘ 4 | 2
&~ wic 5¢ «l=5 of B B B )
A - o .’ %’I - .’I
!
€3 — wfc L= 72 | =5
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G

Grgge Comporent st Conditon__ -- —
Abuhnents - : ; | _
quxEndec?@ggkwall Piles (YN) :Y) e
 (Extended Backwall Piles Spacing(mm) : 150?% =S - i
@ gtafNumberofCap‘ﬁlCorbels 1:1) / . - A— ‘ v
‘gggnng Seats/Caps/Corbels Detail Ratings - . F"‘T’-?-" coved -T"‘Q/ (e, 22/f . I o £ |
. = N (cuunt 1 (count) 2?&6‘1:111) ~ 3(count)

= L Sl |

> | o | o 1

‘Bearing &eatsf‘Capstorbe@ - s

‘ (Type : TREATED TIMBER) =~ E |
(DeMmm} 305) 4""" i

Last
!Noﬁ?i»

T - e asT
{Wldth(mm) 305) o . .

bl ~ | 3 | Z |Underminedat éh abutmentgand g&hreaSMEEplanks missing
IBacknggis!BraasMalls ' [ = " ~ " and detached.
P Greatest Height (m) 1310 N

131 |
- . . 5 ‘
|W”9W3"5 g . T W ‘ Ed |
i G R

- G : 0 r"-' o B g , { m,
*{Jotalmmberoféeanngﬁ@ 66 — <~ #u:pmmmfﬂmaﬁ ¥)les —byeg lq’v

IR@QSD taf‘ﬁalin . . - - Pl A & ,’ “ < /uf f—'l‘i neq Pé)
etai g& lq’ Qad*"‘( Q:‘} ,“fdQT ?,‘m#;,” jflj

N(count) |1 count) |2 (count) |3{(5:cunt) LJ
| I (Wg | ( }._ !S o -r‘. ‘L' r\ b—‘?r-"‘l "}f'?‘—:

Now o | o 2 3 1p2-P,0% barx wl. P PS b fogiuaiss -

Last _ s & o pel vl hu;z.d“ 3" has

R e |
Piies -

. ?amUCnamg .

- s i - —— = | EEEE] B e - —
e — = . . 5. | P 1. ] ) | BT I g ples
- Wl ' ] >

Abutment Stability B 3 s i

e R G _r ?’ ) —_—

L — i s — — e =
e e G o U j(/r-lfl.f J cond (rb"}_i ; . 4',_
Scour/Erosion T, s 3 | 2 [Un
iR G R
R S
Piers/Bents . —
lers/Ben

' *L’[ypE:J'_ = .
J(Tctai_i@mbarm Caps/Corbels : )
Bearing S ggpsfc.mbés@man Ratings
N (count) |1 (count) |2
Last .
Now )
Bea;vmg SeE?QFCapsfgqmeis . .

(ypet)e = n

_ (Depth(mm) :)

{Wi’dth(mm) )_M
| (Total ﬁlu;gger of Bearing Piles : )

o

=
o
@

G G

|Piles Detail Ratings o . |
N(count) |1(count)  2(count) |3 (count) |

" e

ast o | .= 0

| L % | | L |
LT e ] < |
Greatest Height (m) L |

L S oobhe ] N ) e b i /
‘Bracing/Struts/Sheathing B | ¢, |6 struts 200mm X 160 mm. |
i e G S |
G s I —— . . = —_ —— —_—
e |
Nose Plate . . X ‘ )(
G R Gk
e — e = : =
Xt ik G «Y»« | |
Lic_ izl : -

_ (Colour Description : ) . = = |
(Colour Code ) _

F!ler Stab:ﬁt?‘"“M

& s

EiR | |
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: e = Substructure
‘Bridge Component g Last Now Explanation of Condition
dge Compone _ |
Scour , | X | X
Debris (YN) No =
' Substructure General Rating . 5 | 2 )

Structure Usage _
_Last Now Explanation of Condition

Channel - gL | e st s S . y
(USDifecton:t) — = o

(D/S Direction : S) <~ B B Y -

Alignment A W — l1e|& | ., ]

Bank Stability . " e | 7 | Saalin paak

'HWM (m below Top of Curb) | ) |  No visible HWM.

| Drift (Y/N) = No

Slope Protection _ i8!S

| _(Type :NATURAL; NATURAL) -~ == . = — .
|Guidebank/Spurs ' | x »

Adequacy of Opening 6 /

|(Fish Compensation Measure 1 : NONE) §

(Fish Compensation Measure2 :NONE) | -

;Channel General Rating ' | 5 Z-
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BIM Inspection Contract - Notification of Structural Element Rated 2

Date: July 16, 2014 Bridge File No.: 73333
Legal Land Loc.: SW Sec15 Twp30 Rge 5 W5M Road Name: Local Road
Stream: Graham Ck.
Town: Cremona
Subject: Rotted and Bulging/Bowing Abutment Piles

Structure Information: 1 — 6.1 M Type HC Girder Span Bridge on TT Substructure
Construction Date: 1964

The July 16, 2014 Level 1 and Level 2 timber coring inspection completed by Bow Valley Bridge
Services Lid. found two (2) abutment piles with buiging, bowing and rot as follows:

* A1-P1is bowing and has rot in the bottom approx. 1.5 m section.
* A1-P6 s bulging at the ground-line with 15 mm vertical displacement and rot full
height,
Both piles are located under the curb units.

This deficiency resulted in a 2 rating of the abutment piles and bridge Substructure General
Rating. as per Alberta Transportation's Bridge Inspection and Maintenance (BIM} Manual.

To note; A1-P3. A2-P1, P6 also have rot and A1-P4.P5 and AZ-P4, P5 have beginning rot.
Itis recommended to either repair the piles, or schedule bridge replacement in the near future
(within 2-3 years) due to the overall poor condition and age. In the interim, the bridge should be

inspected annually until repaired or replaced.

The BIM inspection report and photos will be forwarded in the near future.

Inspected By:
SO .
77k oty

Garry Roberts
Bow Valley Bridge Services Ltd.

Sent to: Ryan Morrison, Mountain View County
Donald Saunders, AT Red Deer
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Bridge Inspection

Bridge File Numbet _‘012?5 iBridge /. - FormType T 5.5 el i, AR e
Year Buqy"Year 1978/1978 gredie : .Lat No.

S e e e St o T +Inspector Name Ccﬂv\n KobeAs

‘Bridge or Town Name }TORRiNGTON 27 it T pector Class-

Located Over - |SPRUCEICREEK, 3.46.24, WATERCRS-ST.

locatedOn
Water Body CLI_{@*@_rW+

|LOCAL ROAD _W‘“

{Assistant Name -
Assrstant C!ass
- ‘ S Hinspection Date

e

. Navigabil. CIJYe"a}r
.Legal Land Location
Longitude, Latitude _
— RoadAuthority
. Contract Main. Area
. Clear Roadway/Skew 87.3 Odeg.
1AADT.’Y.ear

i, T RS ESR—— £

'NW SEC 26 TWP 32 RGE 27 T wakl
1.@-113 44:14, 51:46:41
__TKNEEHILL GO_Q_NTY._ !
(UNDEFINED CMA

;10/2&4@*(5) oS

~Amive Time

D?.E'ﬂ‘flﬂe_ AiE
~—-—————Dala Entry By
— Data Enfry Date
e ReweWer Name
i ] Rewew Date. ot
e Dapt Rewewer Name

Road Ciassification | RLU-207G-60
|Detour Length (km) ;3

—— Dqg_.__ Rev&ew Date»
{, . Follow-Up By~

L ? e e e i . Cep |
‘Allowable Load ():|Single |CS1 33 iSemi |CS258 -—> On Critical Spans ..
S - STRINGER i - ISTRINGER 1-—>Critical Member 5

Fiequired Load Posting (t). *

- ';“h_l_Sir;agie” e

—> Primary Spi

_(Truck Train

1

I i
= S Y Sty

i

'Posted Loadiﬁg () R iSingle : ; '—Sen'u s Truck Train
Posted: " Ilane _|NB At Juncion i) No InAdvance (YN) (No __|AtBridge (YN) No
_~~|Posted: _ |Lane 'sB J Egtmgl_mcfm(wm [No In Advance (Y/N} | No AtBridge (Y/N) No

5l

Remacks No posted Ioadmg.‘/ Vi

Hazard Marker At Bridge (YJN) Yes \/ - o o o

Remarks '~ . | Sesstieclow ] )
' Other Sign ’lfypes ‘ '

Utility Attachments |~

Utilities (Located at

Telephone Gaslini- | )
Others ; L Pmbiem (YfN) No

Remafks |

Approach Road
N :Explmteon of Conditnon

Honzontal Allgnmant __H y b LR _ISharp curves & stéep hills 200mm from br|dge going North & South
_Vemcaiﬁhgnmem e —#_:57 | C Dlrt frail to N.
Roadway Width (m) _15.000 ' petinalg »orm_;,,j al ME appreach
:Approach Bump A
Guardiall (YN) N0 7
|Guarargll” 35 ThER e ST TR,
P L e
Current Standard {”YIN) -'No
Termination Type . .« None

Dramage

Appr;ach Roéd Gene;';irRa’t;:_!—c_.; S

fanic)
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BndmCompOnent 4 a0 Last 'Now |Explanation of Condition

i Le_ ths(m): 8.5, A-ldent Number )

§pectal Features A

lSpecual Featuﬁe
_(Type:) :
| SpegialiEpaturelil T AR T T 4 SRR
(Type:) Ll e S
‘Wearrn‘gLSurracelDeak Toptietail ROtingeERSTRTon o |~ Syehiaiespe .
N Hon - fpegs e |
Last. | MR o TS e
e O [ o O
/ ‘Wearing Surface/Deck Top: L. w8 |5 [CCAtreated. v/

" Strip deck widths vary. Centre rupning boards are 300mm wide. Both

_ (Material Type : TREATEB%Q!BER:’-\/ e shoulders are 200mm.

(Plank Thickness(mm) : 75)

{Plank Width(mm) : 200) I : :
‘Deck theabllxty Ji. 7
Wheel Glorde REE 0 6 | S 0On150mm blocks."”
(Curb Type : Standard) / S e Splik blecK ak A F . il Euﬁc-!..:ohq‘
(Type : TREATED TlMaER) ______ A '
(hiclqess(mmyznoafi/ 7 R
(Width(mm) : 300) : E
Bndge Rail =R (_7__‘ 160 x 200mm treated posts installed on flat. v~
__(Type : GALVANIZED STEEL FLEXBEAM) A e 7
Bndge Rail Posts S L 6] b
. (Type : TREATED TIMBER; TREATEBTIMBE‘R}/ &
Bncjge Rai/Posts Coating AT LG 7] |
(Type : GALVANIZED) ‘ e 500 0m [y
(No. of Stringers : 13) S ' ;5(7 and S8 bo¥a Craclfed Yof 590 mm es&»eoda’nj
iStﬁhge'i‘Qetai'{"R’afn_gs-::‘:'T________ S o ook from Al eap. 56 also hes lerde splinker
. _N(count):. |1(count) 2(count) 'SJmmt) ~™MSSing oUt ok (b i~ same location
:_.'.-Efi_,?,-,wis ol | cEeWRl | 0dl PR 0@l Sio \ws 1¢S5 splinter In bece neor A2
Now : Ou.‘__ <N - A s Tefuceld b@arﬁnj"m Cep ok \SOmm
(Stiingerst__Se SR S SEST - Dee S |
(Type: TREATED ) TIMBER)/ : B
_(Width(mm): 200) ~ / S L L ]
| (ephimmisi gl foaee Tome o
(Spacing(mm} : 600) 24 ¥ 36
‘Sub Deck/Deck Underside : o e 5. | S Tongue and groove. V.

_ (Material Type : TREATED TIMBER)‘/ o
(Piank Thrcknes _(_mm) 100) "

S bbb e R B o A £ BT I

" Defetts (Percenté\rea) o
Span Alignment Problems ©
| Vertical(YN) i+ |noY ol
“Horizoatal (Y/N) e INo V |

Supérstructure General Rating i 58 3
| TR Got e N e ; g

_(Extended Bagkwall Piles (YIN)-Y) / ; g

(Extended Backwall Piles Spacmggmm) 1800)
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Bridge Component | e [Last _Now |Explanation of Condition
(Total Number of Caps/Corbels : 3.3) / LT ; Caps are 300Dx350W. v

Bearmg Seaistaps?Corbels Detan Raﬂngs gt
Sk T ‘N N (count) |1 (count) ‘2 (count) 3 (count)
Laat TR i

Now | O
Bearing Seats/Caps/Corbels

" (Type: TREATED TIMBER)™ e
(Depth(mm) : 300) PPt s SR e R ]

_ (Width(mm) : 350) v/

~l Backwalls/Breastwalls 3 7 ; (vl 4 : Tongue & groove installed horiz. v/
gonh Hei:ghl‘-{m}___. : ‘"":1.8_0__ _\_/_ T E« | Stream has degraded below N backwall.- @, oyg@" [:; f[
Wingwalls e Liee o | mdrer o}
SRR - A ; by atdit:. - [
(TotaLNumber of Beanng Plies 5 5) / ;Wide check in P2 A2, runs full height.\/
Piles Detail ﬁaﬁ@s R T e 51 s
Cag ;.N({:ount'j ng_oaﬁt} ~ 2 (count) l3(count) |
Lt S oo R mﬂg,ﬁo____i__o |50
Nw' == O | O0 [0 O —
T N, IS e T s ]S
Pamt%Coaﬁng l X ¥
Abutment Stammy : b ! g | é Piles are struttedx/
/ Swur{éros:on 2 f ] &
PiersIBenu; L, s _ o A 1 S ¢ 1 g g
fTyper) ge. - jels S0 LET gV P o - B o
(Total N Number of CapsiCorbeis ) SR “_ ey
|Bearing Seats/Caps/Corbels Detail Ratlngs |
. Nfcount) 1feount) |2 (count) |3 (count)
IEastipn iRy (8 e ‘ f
Nowiissporll | |
.Bearing Seais!CapstorbeIs i
(TYDe S T S e T S
(Depth{mm): ) —— i st
(Wrdth{mm)_) ST PR Bt
{Total Number of Beanng Pilos - ) 2 ; sl
(Ples Deleil RafingSIEGs™ "SRR TR
B ‘N(count) 1(caunt) 12 (count) |3 gcoun:;
(LagbaRene ot s
Now & - A . ) |
PlerShaﬁfPJIes S oy oy O eX, | X
L GreateslHelghl(m) < i '_T_ Goa |
/ BramngIStmts/Shaammg :__ 3 : A% i (7 - 150x200mm TT struts, 1 at each bearing piié/ o
Faak S Sl Mg
[Pain¥ecating. e B =3 LA ] o | “
(Colceurﬁescngyon } e AR R R
| siColour COGR- 08 NG AR . caTkE -
Pier Stabmty 3 St _Tm;( X —
;Scoua' 7 g X |
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Alberta Transportation

Bndg_‘gommt e
Debris (YIN) No

1f

/Suhstructure General Ratlng =

Bridge Inspection & Maintenance System (Web 2005)

i s A

Last Now |Explanation of Condition

01275 -1 Bridge

Channel ,"" | P Ehaeer i g T
(Ul$ Direction .,)N)_ £l AT g _
(0{3 Direction : E) : e
 Alignment 6 b |
Bank Stability 73 1
e oY , L o
HWM (m beluwTop ofCurb) ; _(HWM 0.8m. 20Jul2005).
an’f (YING . iy T o \/ ! ; =i VHWM not visible. | ~ ,
S}opa Protection .. dlomdlihs 'j_ Stream degraded below sheathing at N abuty”
(Type : NONE; NONE) // > 3
/ Gmdebankapms X )<
Adequacy of Openmg _ Los i
N S o R T D e RO
(Fish Compensation Measure 1 “NONE ik ;
(Fish Gompens&hon Measure 23 NONEj o ;
Channel General Rating B ol Y

Page 9 of 87
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Alberta Transportation

Bridge Inspection & Maintenance System (Web 2005)

70576 -1 Bridge Culvert 1; 0

_ Bridge Culvert Inspection

?Brjgg_e File Number 70576 -1 Bridge Culvert Form Type CUL1 i
YearBuit _|1953 ol Lot No. T
‘Bridge or Town Name | THREE HILLS -~ Inspector Name G, f>edy ]
Located Over TRIBUTARY TO THREEHILLS CREEK] Inspector Class ,C( A S )
T 3.50.2.14, WATERCRS-ST ARSI NG
;Located On LOCAL ROAD ~ Assistant Class T B |
pater Doy Ol ear Inspection Date Der 611 :
ENavigabiI. Cl./Year - Ariie TIG ¥ /SL oM ) )
(Legal Land Location | SW SEC 25 TWP 32 RGE 25 W4M Depart Time 632 pM
Longituds, Latitude -113:25:48, 51:46:11 — Data Entry By
‘Road Authority KNEEHILL COUNTY Data Entry Date
Contract Main. Area | UNDEFINED CMA -~ e E
Clear Roadway/Skew |9.6 / 20 deg. (RHF) ~~ Review Date
LAl Pisay 250/ 2069 (E) ax Dept. Reviewer Name 1
Road Classification  [RLU-208-100 <~ [ooitell o A
'Detour Length (km) |3 - Follow.lp By o
Bridge Culvert Information ' o
Number of Culverts 1_/ _ ;
- Pipe # Barrel Span Rise (or Dia.) | Type Length Corr. Profile ?#{S}:ab Shape ‘
ickness
il MAIN 2973 ~ 12007 -~ |RPP 252 152X51 .~ |40 PIPE ARCH 4~
‘Special Features VERTTMBERSTRUTS _ .
?Speciai Features Comment
Utilities (Located at
'Uti|i{y Attachments K - o
Telephone . E e Gas S - 77ﬁ o !
Power | EasT ﬂok) Municipal e
| I ) Problem (Y/N) | M@ ) o
\ Remarks | i
Approach Road / Embankment
-~ i Last |Now {Explanation of Conditiop. i
 Horizontal Alignment 8 | 77 |Paved road. f?eﬂdevfl“( wccess ol SV and WE 1‘
 Vertical Alignment o 9 | B i
| Roadway Width (m) 9.600 < |
Embankment - - B | & _
: Sideslope L . 9
_(Height of Cover(m) : 2.4)” S
quardraiz (YIN) -
fz Approach Road / Embankment General Rating 8

| Culvert Component

Explanation of Condition

' Drrection

W ,
'End Treatment (Concrete, Steel, iSTEEL 7 ;
Others, None) —
!HeadwaH X K
Co"ar e > X - }
fi‘\‘fil‘ingwalls ) ] X )( - -
|_(Shape: ) ) )
' Cutoff Wall X X

bt 1oy
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Alberta Transportation

Bridge Inspection & Maintenance System (Web 2005)

70576 -1 Bridge Culvert ,2 /

pstream End

‘Culvert Component ; Last |Now |Explanation of Condition B .
BevelEnd 817
Heaving(om) /5@ _
‘Invert Above/Below Stream Bed |[BELOW »~
. Above/Below (mm) 300 ~ i B i
é_§cour Protecton 7 | 7
. (Type : RIP RAP) -
|__(Avg. Rock Size{(mm) : 200) - . o 4
. Scour/Erosion 7 9
SBeavers (Y/N) iNo £

| S TR e
Upstream End General Rating 6

.Culvert Component Last |Now

Bridge Culvert Barrel

Explanation of Condition

(Pipe #: 1, Primary Span, Location Code: MAIN, Span (mm): 2973

Rise (mm): 2007, Type: RPP)

o

‘Barrel Last Accessible Date
5u; 6/ 1Y

_Special Features

Special Feature L7 | é;__

'(Type : VERT TIMBER STRUTS) .~

Special Feature o X

Type - )

Roof a | Y |

__Measured Rise (mm) {27 ) .

Measured At Ring No. i3 l.._/ :

oSagmm)  ue—  [67] |
Percent Sag - B ' 24T

Srdewall 3 | 2 L§Bha _

. Measured Span (mm) i%%a P 7

| Measured At Ring No. 3 cvq,c/‘(le i 7. J Wf(

£ Rt 2 issietid e sozin spils ol s
Percent Deflection B 4'/__ = s/ de 'ﬁ RY conrd beconse f e/f il |

|Floor ‘ 5 |4 @

 Buige (mm) o

__ Measured At Ring No. -bﬁ |
Abrasion (Y/N) No

| Circumferential Seams e 6 : 7 i

- Separation (mm) o — P2

Longitudinal Seams NI '

Total No. of Cracked Rings 2 v/, Al Cracks o S0t WAl ?
Total No. of Rings with Two ‘o 4 Reportof-28Gepatad showed SAMT A3WoLsL case” ;

i Cracked Seams § L SRRV, e —d JeS o B sk RZ ,W7f.\ 78 rum FeEma

| Min. Remaining Steel ;55/ 70 " e S -cm;‘?

' _Between Cracks (mm) r S tr R2., Appeass /9/’5‘/””9

~ ProperLap (YIN) No © __ ;Z L,aﬂ,- cvack fugTh wad™% Toma
Longitudinal Stagger (Y/N) Yos [ermai '”"‘7 s7eef

Coating : 5 ! 4 isuperficial corrosion. @ fj’ﬂ(@f ed vares fearms “’"‘{

_ Corrosion By Soil (YIN) ‘pkr' Hes oA oo |
Corrosion By Water (Y/N)

'Camber POS/ZERO/NEG @RO'— FJ”7

| Ponding (Y/N) :No 7

L
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Aiberta Transportation Bridge Inspection & Maintenance System (Web 2005) 70576 -1 Bridge Culvert ;Z ;L

Bridge Culvert Barrel
Culvert Component i iLast |Now Explanation of Condition _!
(Pipe # : 1, Primary Span, Location Code: MAIN, Span (mm): 2973, Rise (mm): 2007, Type: RPP) .
Fish Passage Adequacy 5 = i
Baffle x | X
(Type - )

Waterway Adequacy | 8 | Y Grss b jemr Wy b’ STrJls

_lcing (Y/N) _INo

Silting (Y/N) No
Drift (Y/N) | No )
_Barrel General Rating 3 ¢ Tnc rease v[n/ STe s

‘Culvert Component 1 Last |Now |Explanation of Condition
'Dlrectlon ~__IE .

‘End Treatment (Concrete, Steel,.STEEL [
| Others, None)

I R g B AR

| Headwall - X | X T
jCoilar X X i
Wingwalls - X Y ) 7 i
{ (Shape: ) ) -
Cutoff Wall . X X |
‘Bevel End 1085 1 b
. Heaving (mm) ) & e _ - B
{Invert Above/Below Stream Bed |BELOW — E
| Above/Below (mm) 200 7 ) )
Scour Protection 6 b

_(Type : RIP RAP) il .
|_(Avg. Rock Size(mm) : 200) ~_ o J
1

ScourlEromon i B Scour hole 10m D/S nof/ W’ U
18] b |scowrne o T

\Beavers (Y/N) fNo = | E
iDownstream End General Rating ? 5 G z
! .

oo B Explanation of Condition ‘
iChannel (U/S and D/S) I
{ Alignment 7 | 7 !
Bank Stability 7|7 ?

[HWM (m below Top of Culverty | - HWM not visible. —

|Drift (Y/N) N < i
Channel Bottom QEG‘RART’G-

Degrading/Aggrading . yvo-o

{ Beavers (Y/N) No ~ e e o |
(Fish Compensation Measure 1 : NONE)

 (Fish Compensation Measure 2 : NONE)
i ; |
:Channel General Rating 7

| 7
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Alberta Transportation

Bridge Inspection & Maintenance System (Web 2005)

13476 -1 Bridge Culvert ‘;2[7L

iBridge File Number 113476 -1 Bridge Culvert - Form Type CULM - ]

‘Year Built ’1952 - o Lot No. . e

Bridge or Town Name [ TROCHU ~ — Inspector Name G- %94:%’ )

'Located Over TRIBUTARY TO GHOSTPINE CREEK, Inspector Class Cf,/l‘

S 3.50.11, WATERCRS-ST Assistant Nattia = ]

Located On LOCALROAD PRI [

;_ng_ze £ Body Cl/Year Inspection Date pc/r /o z,orf ‘

;Navigabii. Cl./Year . Arrive Time 2: 25 pm |

{Legal Land Location |SW SEC 28 TWP 32 RGE 23 WAM .~ Depart Time 2. so pM :

Longitude, Latitude  |-113:13:03, 51:45:59 ~— Data Entry By S '

jﬁggd Authority KNEEHILL COUNTY ~— Data Entry Date

{Contract Main. Area |UNDEFINED CMA -~ REViEWEE Nare T

{Clear Roadway/Skew [7.6/ « BadewDote - | I -
@ ADT Y ear, Lo }90/" WE) 2 - ((/ Dept. Reviewer Name o

‘Road Classification | RLU-208G-60 Degt, Review Dale

Detour Length (km) 3 - Follow-Up By

LBndge Culvert Information

‘Number of Cuiverts g =

fPipe i Barrel Span Rise (or Dia.) |Type Length Corr. Profile _lF:k{S‘:ab Shape

‘ ickness

5;"1 L MAIN - 1810 «— SP 21.1 152X51 — 130 ROUND

;_2 ~_ MAIN - 11219 — MP 205 68X13 ~ 3.0 ROUND “"j

E_Spemal Features o o B ) ]

?Spemal Features Comment :

1 Utility Attachments
Telephone

Utilities (Located at)

Gas

'"Z[,,“au)"__yd_ Crosss Q;.zﬂ

Municipal

No/é-

Problem (Y/N)

_ Approach Road / Embankment
Last Now |Explanation of Condition Y T
. Horizontal Alignment 7 & | [ocaled too M ﬁﬂﬁ 6 Img fa‘“g/ & ”gﬁ;ﬁo}
| Vertical Alignment o 18 b [Gvade T podt I
fRoadway Width (m) 7.600

—
Embankment 5 [ 5 e
Sideslope (__:1) ;2‘0 e ~vezy-sharp shoulder.
._(Height of Cover(m): 2.1) i [T 2 _Hoc ¥ (200 e )
‘Guardrail (Y/N) No !

jApproach Road / Embankment General Rating

;pulvert Component ]

el

Last |Now |Explanation of Condition

‘(P‘rpe #:1, Span Type: Primary Span)

 Direction o w - S pipe. = (/0 5,05519

‘End Treatment {Concrete, Steei 'STEEL -~

{ Others, None)

;Headwafl X X

CoI lér—m . e 5 )<_ oo

‘Wingwalls x | X B o

. (Shape: ) P AL SKE o 2 2D 7
o - = WS B PSSR P | Pana 110 nf 713 [ AT T TE ; A~




Alberte Transportation

[Culvert Component

Bridge Inspection & Maintenance System (Web 2005)

Upstream End

13476 -1 Bridge Culvert

25

.;(Pipe #:1, Span Type: Primary Span)

‘Cutoff Wall

Bevel End
Heaving (mm) LQ/ oo
{Invert Above/Below Stream Bed | BELOW _ =

I TSS—P s P

Py e

Rales—mmitestMOBT). L1 T sexd mivev hofy il -;m/a

ond oo

| Above/Below (mm) '350 I
| Scour Protection | 3 [ 5

| (Type:NONE) R

i

i (Avg. Rock Size(mm) : ) o B ]
i Scour/Erosion 3 3
‘Beavers (Y/N) No |

i
A

Upstream End General Ratlng

U APV

° 12

on each side of bevel, 1.8m (MF w,?Z

: |
Bridge Culvert Barrel
{Culvert Component i Last |Now |Explanation of Condition e

_(Pipe # : 1, Primary Span, Location Code: MAIN, Span (mm):

Rise (mm): 1810, Type: SP)

Barrel Last Accessible Date

TPt
Der g5, 204

S pipe. -

ir§p_gciai Features

| Special Feature

f_(.T.yea;,),,,,,,,,,,,

Special Feature

'(Type )

Roof

Measured Rase (mm)
. Measured AtRingNo. 5
. Sag (mm)

S S

_I 2 __iBulges in roof, sagging & wavy. Di &071"*"5 _

Percent Sag w3 ;
Sidewall . 3 j' 3 | Holes in sidewalls & dents throughout; holes in plate 4 & 5. Eﬁ#ﬂq
Measured Span (mm) 2007 ApZo covt STrudfon | |
| Measured At Ring No. 5 ~ Arefpmei-dalientioT AP OTrzeis.
__Deflection (mm) T 220 = .
Percent Deflection 1,1/' /2 ] Dd{ﬁd eoms L
E‘F‘I_qur o N I il m l
_Buge(mm) o < |
; _ Measured At Ring No. - i
i Abrasion (Y/N) No |
Circumferential Seams e 6 l A | '
| Separation (mm) o ~ W

lLongltudmaI Seams

6 l A _%*Ua‘webolts missing.

Total No. of Cracked ngs

Total No. of Rings with Two
Cracked Seams

i Min. Remaining Steel
_ Between Cracks (mm)

.~ Proper Lap (Y/N) No =~
Longitudinal Stagger (Y/N) Yes

C__)oatlng

| Corrosion By Sail (Y}N) }r‘[}i( i{fé B

50-'( 5'[“?7”“7 o2 V,’Lr SeXn S

Corrosion By Water (Y/N)

[

| Cotterin it ply o _fio

Dama 172N Af 2172



Alberta. Transportation

Culveﬂ Component

Bridge Inspection & Maintenance System (Web 2005)

Bridge Culvert Barrel
iLast 1Now Explanation of Condition

13476 -1 Bridge Culvert

(P;pe# 1, Primary Span, Location Code: MAIN, Span (mm):

Rise (mm): 1810, Type: SP)

:Camber POS/ZERO/NEG ZERD  pe 7

No/

Ponding (Y/N)

Fish Passage Adeguacy

Hawg 144 bevat B4

: Baffle ~ W )(

(Type:)

\Waterway Adequacy 4 | 47 | preappeerstommioh-

| leing(YN) No—

| Silting (Y/N) No~ '
Drift (Y/N) No ~—

i Barrel General Rating

iCulvert Component

(Plpe #:1, Span Type: Prlmary Span)

Dlrectlon

{End Treatment (Concrete Steel, fSTEEL I a
‘Others None)

IS pipe.

i Headwall

{-

! Collar

EV\'{\{i_{]gwalls

. (Shape: )

Cutoff Wall

;_Bevel End
. Heaving (mm)

7| undemaathuitirrosl. Nervow pM

Tsolatecef 2 |

-Bolts missing bevelere-iefitted |
el ﬁa;fzv 44’&(&

Invert Above/Below Stream Bed | ABOVE —

. Above/Below (mm) 300 -

Scour Protection

P

‘ (Type : RIP RAP)
5,,,,§A,‘{9- Rock Size(mm) : 400) -

Sl ftow) /"“"/< [M‘/ _.E
2!@ scour hole ?resent/(@eenm”mm-bewwmf

Partial erosion due to cattle action. o~

: Scour/Erosion

: Béavers (YIN) No

3Downstream End General Ratlng

ic_.q!vert Component b

Upstream End
Last [Now |Explanation of Condition

(Pipe # : 2, Span Type: Secondary Span)

E_Q_i[ection o w N pipe. / Localye] ZO0 w1 Nwﬂ; z P/:?ny
:End Treatment (Concrete, Steel, | STEEL /’

:Cthers, None) ]
| Headwall X x g
| Collar - X K
--G\langwa”s X )( o ----i
| (Shape: ) !
Cutoff Wall X i

Pana 121 Af 2173
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Alberta Transportation

_ Culvert Component

Bridge Inspection & Maintenance System (Web 2005)

Upstream End
Now |Explanation o

f Condition

13476 -1 Bridge Culvert

27

ik

(Pipe # : 2, Span Type: Secondary Span)

Bevel End e | s
| Heaving (mm) 100 —
;]_nygrt Above/Below Stream Bed Atstreambed.
Above/Below (mm) 0
‘ : Scour Protection o 5 l 5’
(F) | (Tyee : NONET uaz“um(/
‘ | _(Avg. Rock Size(mm) : ) o
Scour.'Eros%on &
Beavers (YIN) 'No 7
i _._
§Upstream End General Rating 5’

‘Culvert Component

Last |Now |Explanation of Condition

(Pipe # : 2, Secondary Span, Locatlon Code: MAIN, Span (mm):

, Rise (mm):

1219, Type: MP)

:Barrel Last Accessible Date

14-Fob-2642
% el 2 2o/¥

N pipe. .~

iSpecial Features

SSpecial Feature

(Type )

/I?’W

Roof ] 3 N Bulges in roof, sagging & wavy.
’ Measured Rlse (mm) |0 70 Pt —maiia ;
| Measured AtRingNo. | 4 |
| Sag (mm) 181 59 e
r ";;z?cent Sag [/ 2 I)a( (Tt 5
Sidewall _ | 3 | Damaged sidewall at barrel section 4 - repaired. ¢
| Measured Span (mm) e (375 ALbarrakenslinng-fiommus i
| Measured AtRingNo. | o
;WDeﬁection (mm) ST 5’49 .
| Percent Deflection 3) ¢~ WM
;_E!ggr 4 ] ’-{ ‘Jéa [m‘id ‘Pel ao'r ﬂ) MZ‘/ ‘
._Bulge (mm) 0 }Qﬁﬂau‘/ ﬁm s ara,efyoaﬁ ;
Measured At Ring No. » 5
Abrasion (Y/N) No
: Circumferential Seams 4 J "f Coupler corroded through at floor at seam 2 from u/s(pEEES. l
L Separation (mm) |160 il Reerteapitng. J
' Longitudinal Seams - ) 6 | {» |Rivetted seams. .~ !
__TotalNo.of Cracked Rings |0 »~~ 5
. Total No. of Rings with Two |0 - |
¢ Cracked Seams B 1 N i
" Min. Remaining Steel |
| BetweenCracks(mm) | = '
| _Proper Lap (Y/N) No »~
; Longitudinal égagger (YIN) JYesi/ - P LO (‘fféd
;COating i 3 (Rustwhmg. PUW CML/ oﬂ" R2
i Corrosion By Soil (Y/N) iNo —
Corrosion By Water (Y/N) Yos
| Camber POS/ZERO/NEG ZERO

o
£ s 07

1% n%

Panr 122 nf 213 i
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Alberte. Transportation

Bridge Inspection & Maintenance System (Web 2005)

13476 -1 Bridge Culvert

Bridge Culvert Barrel

{Culvert Component

iLast |Now |Expianation of Condition J

E(Pipe #: 2, Secondary Span, Location Code: MAIN, Span (mm):

, Rise {(mm): 1219, Type: MP) i

'Ponding (Y/N)

No

{Fish Passage Adequacy

s L L
D/S invert 700mm above icosausl. facmgt 2—“{ Seon’ ho ‘f;

Baffle

]iType )

{Waterway Adequacy
9 Icing (Y/N)

' Silting (YIN)

" Drift (Y/N)

Oy

Vel

-Z?‘;:j J‘afP.e,Vﬁd-\ . V‘)“l Saviess o ‘

i
'

;Barrel General Rating

i
.
a
Trereretinmtersorer s Bt ;

Culvert Component { Now (Explanation of Condition o

(Plpe# 2, Span Type: Secondary Span)

D|recl:on E al N pipe.

'End Treatment (Concrete Steel, | STEEL o1

|Others None)

| Headwall X )(

?Collar X )<

ngwalls X | X

. (Shape: ) ; _ -
Cutoff Wall X X ‘
‘Bevel End ) o 4 | %~ Bevel end replaced - SR —— Mﬂmr' sclfferedl
| _Heaving (mm) e
{ Invert Above/Below Stream Bed )4 f 5’5

.l Above/Below (mm) ; v, v o
L i Scour Protection < l,/ Prdtecton /oM fJ rf P ﬂdef?.xy'% i
| (Type:RIPRAP)  _— Seow. Us Mm,{

| (Avg. Rock Size(mm):400) e il ’° el .
5Scoun‘ErOS|on 3 L{ L%e scour hole.

! frermminvect mpioto.

zBeavers (YIN) N i No -~ 7 7

Downstreaﬁ; End General Rai}n; I y

Structure Usage

Last |Now Explanation of Condition

%Channel (U/S and D/S) /l!as

i Alignment 4 & SPCSP structure ahsstrmght alignment, hesesser MP outlet makes a
90 deg. bend to the N.

Bank Stabilty 5 | o QIVF'(‘“? beuk 2 vIs ‘]{ Spesf

HWM (m below Top ofuCu}ver'tL: 7 7 ﬁ o - HWM not visible. ~~ S |
Drift (Y/N) No . -
| Channel Bottom DEGRADING .~ D/S of both pipes. / :
| Degrading/Aggrading S
Beavers (Y/N) No ]
;(Fish Compensation Measure 1 : NONE) i
(Fish Compensation Measure 2:NONE) | i

Dana 122 nf 2172
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i Explanation of Condition

éChanneI General Rating 4

1+~
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Alm"d December 20, 2005

INFRASTRUCTURE AND

FRAMNSPOFTATION Chapter 4 - General Inspection Form Information
AADT Hourly Conversion Factors for Local Roads — 1988
Hour Ending
Month 9 10 11 12 13 14 15 16 17
January 2181 | 20.42 | 19.26 | 18.46 | 19.59 | 16.84 | 18.11 | 15.00 | 14.33
February 2179 | 20.24 | 16.66 | 17.34 | 18.88 | 16.66 | 16.03 | 13.49 | 13.28
March 20.24 | 1847 | 17.34 | 17.34 | 18.08 | 15.45 | 15.45 | 13.93 | 12.68
April 19.31 | 17.34 | 16.34 | 17.80 | 17.34 | 15.17 | 15.17 | 13.70 | 12.88
May 1545 | 16.03 | 1545 | 16.03 | 16.03 | 14.46 | 13.93 | 12.32 | 12.14
June 16.34 | 15.74 | 1465 | 1465 | 16.03 | 13.93 | 14.16 | 1250 | 11.97
July 20.73 | 17.34 | 16.03 | 16.03 | 17.00 | 14.91 | 14.65 | 14.40 | 13.07
August 2073 | 17.34 | 1491 | 1491 | 16.03 | 13.28 | 13.28 | 13.07 | 11.97
September 19.31 | 18.47 | 16.66 | 16.66 | 17.34 | 15.17 | 14.65 | 13.93 | 13.07
October 15.33 | 13.80 | 15.33 | 14.68 | 15.00 | 13.53 | 13.26 | 11.69 | 11.50
November 20.29 | 18.15 | 16.04 | 16.42 | 16.82 | 15.33 | 14.68 | 13.52 | 12.77
December 23.79 | 19.71 | 15.68 | 15.68 | 16.82 | 14.37 | 14.37 | 14.08 | 13.26

Table 4.1 - AADT Conversion Table

Example:

In the month of March, 12 vehicles are counted passing over a structure in a half hour
time period between 1 and 2 o’clock in the afternoon (hour 13 to hour 14).

Estimated count = (number of vehicle/hours)*factor
= (12/.5)*15.45
=371

4-5
BIM

Bridge Inspection and Maintenance



Abera

INFRASTRUCTURE AND
TRANSPORTATION

December 20, 2005

Chapter 1 - Bridge Inspection And Maintenance System

Rating Commentary Maintenance Priority
9 Very Good New condition. No repairs in foreseeable future.
Almost new condition. No repairs in foreseeable future.
7 Good Could be upgraded to new No repairs necessary at this time.
condition with very little effort.
6 Generally good condition. No repairs necessary at this time.
Functioning as designed with no
signs of distress or deterioration.
5 Adequate Acceptable condition and No repairs necessary at this time.
functioning as intended.
4 Below minimum acceptable Low priority for repairs.
condition.
3 Poor Presence of distress or deteriora- | Medium priority for replacement,
tion. Not functioning as intended. repair, and/or signing.
2 Hazardous condition or severe High priority for replacement,
distress or deterioration. repair, and/or signing.
1 Immediate Danger of collapse and/or danger | Bridge closure, replacement,
Action to users. repair, and/or signing required as
soon as possible.
N Not Element cannot be visually
Accessible inspected.
X Not Element not applicable to this
Applicable bridge.

Table 1.2 - Condition Rating System

The rating also reflects the priority or urgency for maintenance. The urgency for mainte-
nance also depends heavily on the importance of the element relative to the safe func-
tion of the structure. As a general guideline the ratings could be related to the following

priorities:

4 - low priority

1.10.

3 - medium priority
2 - high priority
1 - immediate action

See section 11.2.2 for more details on maintenance recommendations.

GENERAL RATING

The inspector is required to provide a general condition rating after rating all the individ-
ual elements for categories of approach road, superstructure, substructure, channel,
grade separation, culvert ends and barrel. It should reflect the condition of each category
in accordance with Table 1.2, and includes the impact of the condition of key elements
within the category on the structural integrity and safety of the bridge. For example, a
timber cap with a rating of 2 would indicate a substructure general rating of 2 as well. On

1-9
BIM

Bridge Inspection and Maintenance
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@ VITH HEIGHT
WVITH NO \Q y RESTRICTICNS
HEIGHT {Overhead Truss)
S r7 RESTRICTIONS Q ’
\ /I  Cree 10-2A ) \ - fren) 1024
‘i,v// “T o — 7 Y [ C—=
| l
4
z | 4 | |
_ | 1 |~ ]
| 4 . i [F] v-
«
| | | W
wn
| | & l | veam
| | —— 3 - | 4 YRAYEL VIDTH 15
l ' I 5 USE ONLY IF | l l LESS THAN 6 m
TRAVEL VIDTH IS -
| I l LESS THAN 6 m | i ; :
i | i . | | |
I ’ t (4] ! ar VA-26
l i l m‘&"m RB-B11 ; ; \
4| ey e |
| l. l Ot | _ BRIOGE BRAwcH | l. | &
HAXTIHUT -
E | | | ' | o :*getaolm‘z VHEN
| ] | - o DIRECTED BY
é l ! | WRIDGE BRIDGE BRANCH
! | I vA-B4 l | |
i VA-24T &
o Tl A s
! | | 5 LESS THAN B m o | | I 40N S unpar
o s o] BEACE o
i I § g l ! { é BRIDGE LESS THAN 6 m
| 1 | e | | K
| l ! | | | ;:: RB-202
. l i | roadis
b f
] 5 w o hi
g |7 g AT I El
& s & 3
e o NOTES.
. J L rax. doom 4 I
£ ;;gglséﬁ;“f:uvs TYPICAL
2. DISTANCES NAY MAVE TO BE
— p " . ADJUSTED ACCORDING 10
b mAx. 200m INDIVIDUAL CIRCUNSTANCES.
& 3. IF THE BRIDGE DECK IS
= 8 CERTERLINE SHOULD BE
t l..5§ o [EmeE PAINTED ON THE DECK.
s e __§§ < Fe 4. SIGNS TD BE PLACED BOTH
N T LEFT AND RIGHT OF DIVIOED
. jl— i
MINOR _INTERSECTIDN MAJOR [MTERSECTION [+ ] 000

SIGNING DETAIL FOR LAST INTERSECTION ALBERTA TRANSPORTATION| TYPICAL SIGKING POR
IN ADVANCE OF BRIDGE TRAFFIC OPERATIONS BRIDGE APPROACHES
ENGINEERING BRANCH SHEET | oF i]‘rsﬁ-z.zu
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03/01/17

Lacombe County

Item Listing
March 1, 2017

Item Description Type Quantity On Hand Price
loading tme  loading time Service 0 90.00
59940 LUMBER TREATED 2X12X16' Inventory Part 0 39.36
59945 LUMBER TREATED 3X8X14' Inventory Part 0 33.92
59960 LUMBER TREATED 3X10X12' Inventory Part 21 56.64
59965 LUMBER TREATED 3X10X14' Inventory Part 53 65.38
59970 LUMBER TREATED 3X10X16' Inventory Part 22 56.92
59975 LUMBER TREATED 3X10X18' Inventory Part 60 72.96
59980 LUMBER TREATED 3X10X20' Inventory Part 79 84.56
59985 LUMBER TREATED 3X10X22' Inventory Part 0 103.83
59990 LUMBER TREATED 3X10X24 Inventory Part 66 101.46
59995 LUMBER TREATED 3X10X26' Inventory Part 78 122.20
59997 LUMBER TREATED 3X12X10' Inventory Part 0 57.00
60000 LUMBER TREATED 3X12X12' Inventory Part 100 68.11
60005 LUMBER TREATED 3X12X14' Inventory Part 42 78.58
60010 LUMBER TREATED 3X12X16' Inventory Part 121 90.81
60015 LUMBER TREATED 3X12X18' Inventory Part 45 102.16
60020 LUMBER TREATED 3X12X20' Inventory Part 0 130.90
60025 LUMBER TREATED 3X12X22' Inventory Part 0 143.96
60030 LUMBER TREATED 3X12X24' Inventory Part 11 121.76
60045 LUMBER TREATED 4X6X16' Inventory Part 27 49.14
60050 LUMBER TREATED 4X6X18' Inventory Part 7 59.08
60055 LUMBER TREATED 4X6X20' Inventory Part 37 66.71
60060 LUMBER TREATED 4X10X20' Inventory Part 0 0.00
60070 LUMBER TREATED 4X12X16' Inventory Part 0 101.71
60075 LUMBER TREATED 4X12X18' Inventory Part 0 157.06
60080 LUMBER TREATED 4X12X20' Inventory Part 1 174.52
60085 LUMBER TREATED 4X12X22 Inventory Part 0 191.97
60090 LUMBER TREATED 4X12X24' Inventory Part 0 317.52
60095 LUMBER TREATED 4X12X26' Inventory Part 0 200.62
60100 LUMBER TREATED 4X12X28' Inventory Part 0 223.33
60120 LUMBER TREATED 6X8X18' Inventory Part 0 103.09
60130 LUMBER TREATED 6X8X22' 88 FBM Inventory Part 9 234.38
60135 LUMBER TREATED 6x8X28 Inventory Part 16 324.34
60145 LUMBER TREATED 6X12X12' Inventory Part 0 131.73
60175 LUMBER TREATED 6X12X24' Inventory Part 0 393.85
60180 LUMBER TREATED 6X12X26' Inventory Part 5 519.42
60185 LUMBER TREATED 6X12X27"' Inventory Part 0 335.57
60205 LUMBER TREATED 6X16X20' Inventory Part 26 472.05
60210 LUMBER TREATED 8X20X28' Inventory Part 18 990.65
60212 LUMBER TREATED 10X10X20' Inventory Part 0 343.85
60214 LUMBER TREATED 10X16X16' Inventory Part 0 0.00
60216 LUMBER TREATED 12X12X14' Inventory Part 1 406.08
60220 LUMBER TREATED 12X12X16' Inventory Part 17 464.10
60225 LUMBER TREATED 12X12X18' Inventory Part 10 608.50
60235 LUMBER TREATED 12X12X24' Inventory Part 16 811.31
60245 LUMBER TREATED 12X12X26' Inventory Part 22 856.38
60250 LUMBER TREATED 12X12X28 Inventory Part 14 1,049.87
60255 LUMBER TREATED 12X12X30' Inventory Part 37 1,135.93
60260 LUMBER TREATED 12X14X6' Inventory Part 25 174.00
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Lacombe County

Item Listing
March 1, 2017

Item Description Type Quantity On Hand Price
60266 LUMBER TREATED FRAMED 12X14X8.5' Inventory Part 21 310.00
60280 LUMBER TREATED 12X14X12' Inventory Part 12 476.72
60290 LUMBER TREATED 12X14X15' Inventory Part 21 435.00
60291 LUMBER TREATED FRAMED 12X14X15' Inventory Part 5 558.60
60300 LUMBER TREATED 12X14X18' Inventory Part 14 715.07
60305 LUMBER TREATED 12X14X20' Inventory Part 24 794.53
60310 LUMBER TREATED 12X14X22' Inventory Part 0 681.07
60315 LUMBER TREATED 12X14X24' Inventory Part 31 953.43
60320 LUMBRT TREATED 12X14X25' Inventory Part 2 795.72
60325 LUMBER TREATED 12X14X26 Inventory Part 27 1,032.88
60330 LUMBER TREATED 12X14X27' Inventory Part 3 859.38
60335 LUMBER TREATED 12X14X28' Inventory Part 25 1,236.91
60340 LUMBER TREATED 12X14X30' Inventory Part 0 1,135.00
60360 PILING UNTREATED 35' Inventory Part 0 24553
60365 PILING UNTREATED 40’ Inventory Part 0 292.80
60380 PILING TREATED 20' Inventory Part 67 200.31
60385 PILING TREATED 25' Inventory Part 0 251.26
60390 PILING TREATED 30' Inventory Part 0 301.27
60395 PILING TREATED 35' Inventory Part 37 355.86
60400 PILING TREATED 40' Inventory Part 23 402.91
60405 PILING TREATED 45' Inventory Part 76 449.57
60410 PILING TREATED 50' Inventory Part 108 491.39
61845 LUMBER TREATED 6X8X8' Inventory Part 0 42.70
74200 DECKING TREATED/CCA 2X12X20' Inventory Part 0 53.07
74210 DECKING TREATED/CCA 3X10X16' Inventory Part 0 53.07
74215 DECKING TREATED/CCA 3X10X18' Inventory Part 0 79.96
74220 DECKING TREATED/CCA 3X10X20' Inventory Part 0 66.34
74225 DECKING TREATED/CCA 3X12X14"' Inventory Part 0 62.22
74230 DECKING TREATED/CCA 3X12X16' Inventory Part 410 82.07
74235 DECKING TREATED/CCA 3X12X18' Inventory Part 0 95.94
74237 DECKING TREATED/CCA 3X12X20' Inventory Part 298 98.01
74240 LUMBER TREATED/CCA6x6x20 Inventory Part 11 85.00
MISC Inventory Part 0 0.00
neoprene ... Inventory Part 3.32 34.00
neoprene ... Inventory Part 0 68.00
NPN Inventory Part -2,906.75 0.00
P0042 6.1 M PRECAST G LHF Inventory Part 0 200.00
P0043 6.1 M PRECAST G LHF Inventory Part 1 200.00
P0044 6.1 M PRECAST G LHF Inventory Part 1 200.00
P0045 6.1 M PRECAST G LHF Inventory Part 1 200.00
P0046 6.1 M PRECAST G LHF Inventory Part 1 200.00
P0049 6.1 M PRECAST G LHF Inventory Part 1 200.00
P0090 7.6 M PRECAST VS Inventory Part 0 200.00
P0091 7.6 M PRECAST VS Inventory Part 0 200.00
P0166 11.6 M PRECAST "HC" CURB Inventory Part 1 200.00
P0167 11.6 M PRECAST "HC" CURB Inventory Part 1 200.00
P0169 11.6 M PRECAST HC Inventory Part 0 200.00
P0170 11.6 M PRECAST HC Inventory Part 1 200.00
P0171 11.6 M PRECAST HC Inventory Part 1 200.00
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March 1, 2017

Type

Quantity On Hand

Price

P0172
P0173
P0174
P0175
P0176
P0248
P0350
P0351
P0353
P0356
P0357
P0358
P0359
P0360
P0361
P0362
P0363
P0364
P0365
P0366
P0367
P0508
P0509
P0510
P0O511
P0512
P0513
P0514
P0550
PO551
P0552
P0553
P0554
PO555
P0556
P0557
P0558
P0559
P0560
P0561
P0562
P0563
P0564
P0565
P0566
P0567
P0568
P0569
P0570

11.6 M PRECAST HC
11.6 M PRECAST HC
11.6 M PRECAST HC
11.6 M PRECAST HC
11.6 M PRECAST HC
6.1M PRECAST G

6.1 M PRECAST G LHF
6.1 M PRECAST G LHF
6.1 M PRECAST G LHF
6.1 M PRECAST G LHF
6.1 M PRECAST G LHF
6.1 M PRECAST G LHF
6.1 M PRECAST G LHF
6.1 M PRECAST G LHF
6.1 M PRECAST G LHF
6.1 M PRECAST G LHF
6.1 M PRECAST G LHF
6.1 M PRECAST HH LHF
6.1 M PRECAST HH LHF
6.1 M PRECAST HH LHF
6.1 M PRECAST HH LHF
6.1 M PRECAST HH RHF
6.1 M PRECAST HH RHF
6.1 M PRECAST G RHF
6.1 M PRECAST HH RHF
6.1 M PRECAST HH RHF
6.1 M PRECAST HH RHF
6.1 M PRECAST HH RHF
6.1 M PRECAST HH LHF
6.1 M PRECAST HH LHF
6.1 M PRECAST HH LHF
6.1 M PRECAST HH LHF
6.1 M PRECAST HH LHF
6.1 M PRECAST HH LHF
6.1 M PRECAST HH LHF
6.1 M PRECAST HH LHF
6.1 M PRECAST HH LHF
6.1 M PRECAST HH LHF
6.1 M PRECAST HH LHF
6.1 M PRECAST HH LHF
6.1 M PRECAST HH LHF
6.1 M PRECAST HH LHF
6.1 M PRECAST HH LHF
6.1 M PRECAST HH LHF
6.1 M PRECAST HH LHF
6.1 M PRECAST HH LHF
6.1 M PRECAST HH LHF
6.1 M PRECAST HH LHF
6.1 M PRECAST HH LHF

Inventory Part
Inventory Part
Inventory Part
Inventory Part
Inventory Part
Inventory Part
Inventory Part
Inventory Part
Inventory Part
Inventory Part
Inventory Part
Inventory Part
Inventory Part
Inventory Part
Inventory Part
Inventory Part
Inventory Part
Inventory Part
Inventory Part
Inventory Part
Inventory Part
Inventory Part
Inventory Part
Inventory Part
Inventory Part
Inventory Part
Inventory Part
Inventory Part
Inventory Part
Inventory Part
Inventory Part
Inventory Part
Inventory Part
Inventory Part
Inventory Part
Inventory Part
Inventory Part
Inventory Part
Inventory Part
Inventory Part
Inventory Part
Inventory Part
Inventory Part
Inventory Part
Inventory Part
Inventory Part
Inventory Part
Inventory Part
Inventory Part

PR RRPRRPRRPRRRRPRRRRRRERREPRERREPREPRPRRPRRPRRPRRPRRRERRERREPREPREREPRERRPRRPRRRPRRERRERRERREREPREREPRPORRRRER

200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
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Lacombe County

ltem Listing
March 1, 2017
Item Description Type Quantity On Hand Price
P0573 6.1 M PRECAST HH LHF Inventory Part 1 200.00
P0614 8.5 M PRECAST LHF Inventory Part 1 200.00
P0615 8.5 M PRECAST HC LHF Inventory Part 1 200.00
P0626 8.5 M PRECAST VS Inventory Part 1 200.00
P0627 7.6 M PRECAST VS Inventory Part 1 200.00
P0633 7.6 M PRECAST VS Inventory Part 1 200.00
P0634 7.6 M PRECAST VS Inventory Part 1 200.00
P0636 7.6 M PRECAST VS Inventory Part 1 200.00
P0660 10.1 M PRECAST "HC" Inventory Part 0 200.00
P0661 10.1 M PRECAST "HC" Inventory Part 1 200.00
P0673 10.1 M PRECAST "HC" Inventory Part 1 200.00
P3038 6.1 M PRECAST "HC" Inventory Part 0 200.00
P3056 12.2 M PRECAST "HC" Inventory Part 1 200.00
P3057 12.2 M PRECAST "HC" Inventory Part 1 200.00
P3058 12.2 M PRECAST "HC" Inventory Part 1 200.00
P3061 12.2 M PRECAST "HC" Inventory Part 1 200.00
P3062 12.2 M PRECAST "HC" Inventory Part 1 200.00
P3063 12.2 M PRECAST "HC" Inventory Part 1 200.00
P3064 12.2 M PRECAST "HC" Inventory Part 1 200.00
P3072 6.1 PRECAST "G" Inventory Part 0 200.00
P3073 6.1 M PRECAST "G" Curb Inventory Part 0 200.00
P3076 6.1 M PRECAST "G" LHF Inventory Part 0 200.00
P3077 6.1 M PRECAST "G" LHF Inventory Part 1 200.00
P3088 6.1 M PRECAST G LHF Inventory Part 1 200.00
P3089 6.1 M PRECAST "G" LHF Inventory Part 1 200.00
P3100 6.1 M PRECAST "A" LHF Inventory Part 1 200.00
P3137 8.5 M PRECAST Inventory Part 1 200.00
P3138 8.5 M PRECAST Inventory Part 1 200.00
P3194 8.5 M PRECAST Inventory Part 1 200.00
P3201 8.5 M PRECAST Inventory Part 1 200.00
P3202 8.5 M PRECAST Inventory Part 1 200.00
P4220 10.1 M PRECAST "HC" CURB Inventory Part 1 200.00
P4249 10.1 M PRECAST "HC" CURB Inventory Part 1 200.00
P4274 10.1 M PRECAST "HC" CURB Inventory Part 1 200.00
P4334 10.1 M PRECAST HC CURB Inventory Part 1 200.00
P4336 10.1 M PRECAST HC CURB Inventory Part 1 200.00
P5267 8.5 M PRECAST HC LHF Inventory Part 1 200.00
P5305 8.5 M PRECAST "HC" 15 LHF Inventory Part 1 200.00
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5% Verfically Ellipse Pipes

Diameter | Span Rise
1500 1429 1575
1810 1724 1901
2120 219 2226
2430 2314 2552
2740 2610 2877
3050 2006 3203
3360 3200 328
3670 3495 3654
3680 3800 4180
4300 4085 4515
4610 4380 4841
4820 4686 5165
5230 4081 S4e2
5540 5276 5817
5850 5571 6142
8160 5866 6463

Arch Culverts
Equivalent 5
Diameter Span S
CSP
1524 1829 1118
1676 1854 1397
1829 2057 1499
1981 2210 16800
2134 2413 1702
2286 2616 1803
2438 2845 1905
SPCSP
1678 1854 1397
-1753 1930 1448
1829 2057 1489
1805 2134 1549
1981 2210 1600
2057 2337 1651
2124 2413 1702 .
2210 2489 1753
2286 26186 1803
2362 2464 1854
2438 2845 19065
2515 2896 1956
2561 2972 2007
2667 3124 2057
2743 3251 2108
2818 3327 21568
2896 3480 2210
272 3531 2261
3048 3607 2311
3124 3750 2362
3200 3810 2413
3277 3861 2464
3353 012 2540
3429 4089 2565
3B05 4242 2616
3681 4293 2667
3658 4343 2718
3734 4521 2768
3810 4674 2819
3886 4724 2870
3662 4775 2021
4039 4826 2997
4115 5004 3023
4191 5055 3073
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BIM INSPECTION MANUAL UPDATE
INSPECTION AND RATING OF CULVERTS WITH STRUTS

EFFECTS OF STRUTS ON ELEMENT AND GENERAL RATINGS

There are many culverts on the Provincial road system that are strutted with either stesl
or timber struts. While the intent is not to arbitrarily increase the barrel general rating
due to the presence of the struts, there are situations where a 1 or 2 rating point
increase to the barrel general rating may be justified.

Iif the following guidelines are met, then the inspector has the flexibility to increase the
barrel general rating by a maximum of 2 rating points (not to exceed a barrel general
rating of 4) without increasing the element rating.

RATING GUIDELINES

* The inspector must verify the struts have been in place for 2 years or more. This is
to ensure that the struts and culvert are stable.

* The struts must be in good condition (l.e. rated as a “special feature” at 5 or more).

e The culvert must have at least 1 permanent reference point for measuring and future
monitoring.

e The culvert struts must be inspected on a minimum % cycle, or after any significant
flood event. Ideally, struts should be inspected every spring to ensure they are tight
and have not been damaged by ice or run-off.

e Consideration should be given to the size of the culvert and to the depth of cover
over the culvert. (Complete failure of a large diameter culvert under high fills may
not be as threatening to public safety as the failure of the same culvert under
shallow fill).

¢ The rating increase would not apply to any culvert with deflections greater than 30%,
or with cracked seams with less than 25 mm or remaining steel,

e The rating increase is applied to the “general rating” only. The “element rating” (i.e.
seams, barrel, roof, etc) would not change.

UADOCS\BIM\clvstruts. dog July 27, 1998
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SECTION Il
Mass of Materials

Timber:

B 51 {(=7= (s S — 3000 lbs/fom................ 1360 kg/fom
Treated..........coovvieien 4000 Ibs/fom ... ............ 1800 kg/fbm
Untreated Piling ......ococovvvvinnnnn. E0 I cso st s 37 kg/m
Treated Piling .....ocovvenieeiiinn 30 Ibs/t....veeeeinnn. 45 kg/m
Steel Pipe: |

356 MMX7mMm ..., 413 1Ibs/ft... 61.3 kg/m
406 MM X6 MM ..o, R0 o7 | 62.6 kg/m
400 I X 7 T &osiminio ot naninns 474 bs/t ..o 70.3 kg/m
208 MM X7 MM v 59.4 Ibs/ft......cccevnnnnn. 88.1 kg/m
610 mMmx 10 mm ....coevvenne 94.9 Ibs/ft........ e 140.8 kg/m
762 mmx 10 MM .....oceeeenn. 1191 bs/ft e 176.8 kg/m
Steel Piling:

PP 280 B B 1550 sicinincmmmcrsmnsmnsmnes 42 Ibs/ft ..o 62 kg/m
HP 310X 79 oo 93 881 s mmmmanssssire 79 kg/m
e § 16 B ko —————————— 63 Ibs/Mt..ceee 94 kg/m
HP 360 x 132 oo 89 Ibs/ft..eeneeeiiiin 132 kg/m
Miscellaneous:

3.81 m Flexbeam .......................... SN o 40.7 kg
6" X 8" X5 T.T. POSt.veeeeeern. 75108 oo 33.9 kg
6"x8"x7 T.T.Post ..o 1001IbS cooeeeeieeiee 45.2 kg

Reinforcing Steel:

Bar Designaton 10M 15M 20M 25M 30M 35M

Mass kg/m 785 1570 2.335 3.925 5.495 7.850
Ibs/ft 53 105 1567 2863 369 B2/

17
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Steel Plate:

Thickness kg per Pounds per
in mm square square
(inches) metre foot
G5 (3/8) ..o 7480 ..o, 15.3
12.7 12 s cmsininmismasisrasiosisme 99.76 ... 20.4
16.0 (5/8) weevveveieieeeeieeeeeeen. 12470 cooiiviceeee 25.5
19 (B/4) oo 18DB onvisissinasinmiins 30.6
22 UTHR) «ossnnssnmemimmenmmmraomsmmontins st sanns 174.57 oo 38.7
254 (1) e, g 1L o ———— 40.8
2D (1 1/8) wuvoivvnmssemmspnnsvssnsnsmasacisas 22445 ... 45.9
32 (1 1/4) o, 24939 ..., 51.0
35(13/8) coeeeeeeeeeeereeeeeee AL . 56.1
I8l L1 VR cosinmsiinions o stsissaiaisiimnin 29227 e 61.2
445 (13/4) oo 34915 71.4
50.8 (2) cooveeeeieeeeeeeeeeeeeeeeeeee e SO i iisinioiasinan 81.6
Material:

kg per Ibs per

cubic cubic

metre foot
Crushed ROCK......covevveeivveiriirinen, 218101 AR 125
Sand .......... A A B RSN i S 1925 ... 120
Dry Earth ..o 211 S——— 95
ACP i, i V4 145
Concrete c...oveeeeeececeeecieeeiene 2800 e 150
Water ....couveeeeieecieeeeeeeeee 1000 oo 62.4

18



Weight of Bridge Materials — Treated Timber

Type

'3"x8”x10'.
3" x 8" %12’ .
3" x 8" x 14’ .
3"x8"x16' .
3" x 8" x 18" .
- 3"x8"x20" .
3" x 8" %22 .

3" x 10" x 10’
3" x10" x 12’
3"x10” x 14’
3 X 10" %16
3"x107"x18’
3" x10” x 20°
3" x 10" x 22
3% 0" 24
37 x10” x 26’

3" x12" x 10’
3"x 12" x12
F K12 i1y
3"x12""x 16’
3" x12" % 18’
3" %12 %20
3 X2 x 22

- 3" x 127 x 24’

3” x 12px 26

4”x10"x 8" .

4” x 10" x 10’
47%90" x 12"
4”7 x 10" x 14’
4" x 10" x 18’
4!! X 10]! x 18)
4”7 x 10" x 20’
47 x 10" x 22’
4” x 10" x 24’
47 % 10 % 26°

F.B.M. LBS. KG.
................... 20.........80......... 36
................... s v wn v D0 5w i wine B4
................... V... PRt [y i SRS |
................... 32.........128......... 58
................... B memmsgp i n s ey B
................... B s vowsmp1Bin: iwinn. T8
................... 44, . .. ... ..176......... 80
................... 2B vsnnrwss Wsssasimn. 48
................... 30.........120......... 54
................... 35.........140......... 64
................... A0 sy ans s T sawine s 20
................... A0k iws 394 180 cmmrmeon B2
................... 50.........200......... 91
................... =1 MR . | R, | ;|
................... 60..00505.4240.........108
................... 65.........260.........118
................... 30.........120......... 54
................... BB, cuswaims s insos: BO
................... 42 c5inv:50: 168 cinnnnn, T6
................... 48.........192......... 87
................... 54.........216......... 98
................... B0 e s angne iy sneins . 108
................... 605550 me 288, .0, ... 115
................... 72.........288.........131
................... - SORPIE. N |
................... 27, ... .....107......... 49
................... . NRORRRS: « ' DU -
................... A0 s sesnn T80 oo on. 73
................... 47.........187......... 85
................... - NIRRT 4 . PRV« 4
................... 60.........240.........109
................... 67.........268.........122
................... e TR . SR, ¢ . |
................... 21t TN . | PP, —
................... - PR < ¢ R, | ¥

18
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Weight of Bridge Materials — Treated Timber

Type

4” x 12" x 8 ..
4" x 12" x10’.
4” x 127 x 12’ .
47" x 127 x 14’ .
4" x127 x16’ .
4" x12”7 x 18’ .
4" x12” x 20" .
4" x 127 x 22’ .
47 x12" x 24’ .
4" x 12”7 x 26’ .

12!!X12}!x8| .

127 x 127" x 10°
127 x 127 x 12’
127 x12” x 14’
127 x 12”7 x 16’
127 x 12" x 18
127 x 12" x 20°
12" x 127 x 22’
12" x 127 x 24’
12" x 12 x 26’
127 x 12" x 28’
12 X 12" x 30

127 %147 x 8’ .

12”7 x 14”7 x 10’

12”7 x14” x 12’ .-

127 514" %14
12”7 x 14”7 x 16’
127 x 14 x 18’
12”7 x 147 x 20’
12" x 14" x 22’
12”7 x 147 x 24’
12 x 14" x 26’
12”7 x 14" x 28’
12 % 34" % 30

F.B.M. LBS. KG.
................. 32........128......... 58
................. 4. s vswsen VOB:nizv:n: 13
................. 48 .5 viss0s 1Husiansans O
................. 56........ 224.........102
................. B susmurn Cllliamywwsmss 130
................. Flissonnin 2OB«wyansans FOG
................. BY.voinora o28sassmian: VG
................. 88........382.........160
................. 96...:5civ BB ucussans 119
................. YO8 csiwsen F1B.sicannn, 188
................. 2 P .- R |
................. 120........ 480.........217
................. L5 PR - . T
................. 18B. wuinsin Bl@yusauias 04
................. 192 . 0uiusae T88:a,caan: 388
................. 216........ 864.........391
................. 240........ 960.........435
................. 3T PP o PIPNERPPNEN ¥ "
................. i FARPRPRPER, ¢ (<~ S, . -
................. 312........1248.........566
................. BB : v vunsew 1SMus i wwsaa: 610
................. 360........1440.........653
................. 112........ 448.........203
................. M40, coomwen B0 oss 50204
................. VOB s wsnnin BlBawns«niss s
................. 196........ 784.........3565
................. 224 .. ...... 896.........406
................. PO snewssn VOB s 553 20 4DT
................. 280........1120.........508
................. BO0B: ouiuesn 18885535 ws 20 DOY
................. 336........1344.........609
................. 364........1456.........660
................. o PRI - - PRS- & &
................. A20, i cn v 1680, o s v oy w TB2
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Weight of Bridge Materials — Treated Timber

Type F.B.M. LBS. KG.
6" X127 X8 ... ..., 48......... 192......... 87
6" X12°x10°. ..., 60......... 240......... 108
6" x12"x12" . .. ... T skiiiimin 288......... 130
6" Xx12"x 14 .. ... B4......... 336......... 152
A T B......... 384......... 174
6" Xx127x18 . ... OB oiasaus ox 432......... 196

CBX127X20 . 11 480......... 218
6" X12"X22 ... 132,000 528 . ........ 240
6"X12"X24" ... ... ... ... 144......... 576......... 261
O 12" 2 ... ... o v s e 156......... 624......... 283
6" X 14" X8 . ..o 56......... 224, ........ 102
g s o 70......... 280......... 127
6" X 14" x12' .. .. ... 84......... 336......... 152
6" x14"x 14" .. ... ... 9B......... 392......... 178
6"X14"X16" ... ................ M2....... .. 448 . ... ... .. 203
6" X 14”18 ... ...... . ... 126......... 504......... 229
6"X14"x20 ... . ... 140......... 560......... 254
6"X14"X22 ... ... ... ... .. ... 154, ... ... 616......... 279
6"X14"Xx24" .. ... ... .. .. ...... 168......... 672......... 304
6"X14”%26" . .................. 182......... 728......... 330
8" X16"X8 ... 64......... 256......... 116
6”Xx16"Xx10". . ................. 80......... 320......... 145
6" X16”x12 .. ... . ..., 9%......... 384. . ....... 174
6"X16”x 14 . .................. 112, .. 448 . ... .. ... 203
6" X 16" X16". .. ..., 128 ....... 512......... 232
6" X16”X18 ... 144, . ... .. B8 5 5 0 261
6" X16”"X20 . ... - P 640......... 290
6"X16”X22 . ... ... 176......... 704......... 319
S g Lo e 192....... .. 768......... 348
6" X16”"X26" . ...... ..., 208........ 832......... 377

Weight of Bridge Materials — Treated Timber
Type F.B.M. LBS. KG.
8 X20" X8 ... .. 107........ 426. .. ... ... 193
8"x20"X10" . ... 134........ 533......... 242
PRI KTL s s onrrienrmenuse 180........ < T 290
8" x20"Xx 14" .. ... ... .. .. ... ... 187........ TAT ... 339
8"X20"X16" ... ..., 213........ 853......... 387



Weight of Bridge Materials — Treated Timber

Type F.B.M. LBS. KG.
8" X20" X 18 et 240........ 960......... 435
8" X207"X20" . e 267 ........ 1066......... 483
8" X20"X22 .. 204 ........ M73......... 532
8"X20"X24 . 320........ 1280......... 580
B"X20"X26 .. et 346 ........ 1384 . ........ 627
8" X20”"X28 .o 373........ 1492 ... ...... 676
8"X20"X30 . e 400........ 1600 . ........ 725
Weight of Bridge Materials — Untreated Timber
Type F.B.M. LBS. KG.
3" x8 ' x10" . ... ... 20........ 60......... 27
3 X8 X1 . 24 .. ..., .. ¢ T 32
Sl F G | 28........ 84......... 38
3 X8 X168 . e . 96......... 43
s b | SN 36........ 108......... 49
3 X8 X20 . 40........ 120......... 54
3 X8 X2 a4 ... ... .. 132......... 60
3 X8 X248 . 48........ 144 .. ....... 65
3"X10"X 10 . e 25, ... ... 75. .. 34
VR 16 vl o 30........ 90......... 41
3 Xx10"x 14" . . 35........ 105......... 48
3 X10"X 16 . e 4........ 120. .. ...... 54
3" X10"X18 . o a5 . ... .. .. 135. . ... ..., 61
37X 10" X20 . e 50........ 150, . ... .... 68
3" X107 X22 . 55 .. ...... 165......... 75
3"X10" X248 . o 60........ 180......... 82
X122 X 10 . e 30........ 90......... 41
D & Pk B 36........ 108......... 49
s P U O 42........ 126. ... ..... 57
3 X12X16 . e 48 ........ 144, .. ... ... 65
RS 2ui & 54 ... ..., 162, ... ..., 74
B e €. 3 60........ 180......... 82
5k e ¢ 66........ 198. ........ 90
3 X12°X28 . 7 52 D 216, .. ... ... 98
S b & | ¢ 120........ 360......... 164
12" X 12" X 12 .o 144 ... ... .. 432 ... ... ... 196
127X 127 X4 oo 168........ 504 ... ...... 229

\}»\: ‘



Weight of Bridge Materials — Untreated Timber

Type F.B.M. LBS. KG.
127X 12" X160 oot 192........ 576 ......... 262
s eSO 216........ 648......... 294
12" X127 X20 .o 240. .. .. ... 720 .. ... ... 326
4 S Lo T S 264.. ... ... 792. ... .. 360
12°X127 K24 .o 288........ 864......... 392
127X 127X 26" o v oo 312........ 936......... 425
127X 127X 28 oo 336 ........ 1008......... 457
12" X127 X380 .o 360........ 1080......... 490
S P T 384........ 1152, ... ..., 523

Bailey Bridge Components and Their Weights

LBS. KG.
StandardPanel........................ 003 cucivimians 274.00
PanelPin ... .. ... ... ... ... . .. ..., B sidmiamemes 272
EndPosts........... ... ... . ... .. ..., 180 .. ... ... 59.00
Transom (floorbeams) . ................. 470 . .......... 213.63
Interior Stringers ............. ... ..... 183 ........... 83.20
EdgeStringers .......... ... ... ... .... B ssnmsensmng 86.40
SwayBrace .................. PTItTIT 65 ........... 29.50
Chord Reinforcing . .................... 210 .. ... .. .. 95.45
ChordBolts ............... ... .. ..... B s saraninsin 3.65
BracingFrame ........................ L R P 18.20
Raker .. ... ... .. . . . 18 ... ... 8.20
TranSOM CIAMD & s 55 cnisams nmrmmnmemmsws 6........... 2.72
Bearing........ ... ... .. ... ... W vimsavinmis 31.80
BasePlate ............... ... ... ...... 400 ........... 181.80
PRETRT LR 2500 0 00 55 58 i om0 nim o s i 12 ... ... 5.45
Markllink........................... 28 sipeimiisia 12.72
RockingRoller ........................ 202 . ... ... 91.80
PIBIB BONEE < i scimimismmrnmimmemenmena 108 ... 47.70

23
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SECTION IV

Weights of Precast Units

Calculated Weights of Standard VS Units With
Semi-Light Weight Aggregate

Weights in Tonnes

“— Length Interior Curb Posts
200 AI83 ; csenuimns 0284 i 5 o5 5 v 9 i e s 4
S nn o W ) SR 0 6 i3 ¥ .2 i b
B s ims R D i msn i e 9359 ............. 6
£ L 8336 .......... 10905 ............. 6

SM Units Sémi-Light Weight Aggregates
Length Interior Curb Posts
) IV s v e 6 8 900 8 B R B 473........... 633 ............. 3
BB cisiaiisoimmansnmone 630........... BAY covsumrmrams 4
0Om......... . CBB v suwammans T s was s wwicmia b
YIM s snmsumeninmsnmans BOT s:cnicmmamna I FC S B 5

Calculated Weights of Precast Units in Tonnes.
Standard Weight Aggregate
“HC Units”

Length Interior Curbs
PO 5505 505 8 508 00 0558500 R R o i o 3435 ............. 4.959
RID 5% 5 515 5 5 o e o o 7 R B A28 ccssvimimmnins 6.897
K BB iaisssasaniis 8.067
38 ... PP T Top 6.352 ............. 9.265
“G Units”

Length interior Curbs
P 50 35 5 5. 5 5w s 54 4w s e s 5 0 OB yuewimmena R 4.383
28 .. ...... 5 w90 @ 5 B 8 B 5 Gl cisivianinnias 6.260
“VH Units”

Length Interior Curbs
20 e e 3816 . iiremns, 5.336
. P S 4147 ... .......... 5.309
G 5 %0 o ok o o v s 6 8 BT o s vs s 00 o 9.342
1 BBIR wsmwinisn s 10.690



Calculated Weights of Precast Units in Tonnes.

Standard Weight Aggregate - Con’t.
“E Units”

Length Interior Curbs
. I S g TOB3 .iuissnnmness 10.694
DO i mrrmvamr s e e 9229 ............. 12.464
T T I WA sarwsunipsas 14.188
A e FO998 . invansninsan 14.868
“M Units”

Length Interior Curbs
B 55 I S i H R A B G MBI B TETY sinwissenemas 15.839
B e 12234 ... ccnvnvnns 16.636
A8 o e E e SRR R E SR 18117 oo 17.836
B0 AT ..insssimsmni 19.782
Py 15622 ............. 21.733
B cassniasina i e neIni R A T soeminmsminns 23.730
BB e Parapet 28.358

“FC” Units - Standard Weights

Length Tonnes Length Tonnes
40 .. o 16924 B ...isuinasmenasmnsn 32.668
B s swsumsapsansinans 18874 85 ................... 34.619
B sivn taninsmninmans 20087 B0 isavnumsnmrmmany vwen 35.345
B o o o e 0 2 v e 22868 9O':.uisaciwismias swes 38.612
B0 s smwrmmimsmssanins 28073 M. .o inivmnwrinii 47.913
BE isissinuinnismenins 26724 109 . c.iuniasinimenens 50.363
DRI 5 o o e om0 3 e 28766 TI0..c unssvumsmurnns b2.722
78 e 30717 M5 ... 55.127
“FC” Units - Semi-Light Weight
Length Tonnes Length Tonnes
B ... 26679 110'.................. 42.123
9 osnmsansmanyenime 28448 110 . cuvinminminsonyes 44.038
T TP P 0038 T0siisesensiainmrnven 45.917
100, ... 38204 125, ... .ccinninciuia 47.866
W s nuenvsnrennsnnsnus 40.209
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Sketch of Precast Units

INTERIOR
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21 ’s |
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il U*‘\%

INTERIOR
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510

TYPE 'G' GIRDER e CURB

TYPE 'E' GIRDER CURB
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TYPE 'HC' GIRDER curs

TYPE 'VS'GIRDER

TYPE 'A' GIRDER

TYPE 'sM' GIRDER CURB
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Rope Specification Table

All Weights, Footage and Tensile Strength Figures shown on »
this list are approximate and are subject to the STANDARD 5%
TOLERANCE.

Size Tensile Strength Weight Ibs/100 ft
Poly- Poly-
Dia. Circ. Manila Nylon propylene Manila Nylon |propylene
3/16" 9/16" 450 960 725 1.5 1.2 A0
1/4" 3/4" 600 1500 1250 2 1.8 1.1
5/16" 1" 1000 2400 1925 2.9 2.9 1.8

3/8" 1-1/8" 1350 3400 2550 4.1 4.1 2.5
172" 1-1/2" 2650 6200 4150 4.5 6.7 4.9
5/8" 2" 4400 | 10,000 | 6500 13.1 11.3 | 8.1
3/4" 2-1/4" 5400 | 14,000 | 8700 16.7 | 147 | 12
7/8" 2-3/4" 7700 | 19,000 | 11,000 | 225 | 23.5 | 15
1" 3" 9000 | 24,000 | 14,400 27 27 | 17.6
1-1/8" | 3-1/2" | 12,000 | 31,500 | 18,750 36 37 | 276
1-1/4" | 3-3/4" | 13,500 | 36,000 | 21,000 | 41.8 42 31
1-5/16"| 4~ 15,000 | 42,000 | 24,000 48 48 36
1-12" | 4-1/2" | 18,500 | 51,000 | 30,250 60 57 43 S
1-5/8" 5 22,500 | 62,000 | 36,400 75 72 b2
1-3/4" | 5-1/2" | 26,500 | 75,000 | 43,600 90 85 56
2" 6" 31,000 | 89,500 | 52,000 108 103 63

Note — Weights and strengths vary with different constructions.
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60

The following tables of loads are included to provide an indication
of what can be expected from a hook based on its throat opening.
Refer to the manufacturers’ ratings for specific values of specific
hooks.

g
Eye Hooks, Shank Hooks, Swivel Hooks
Forged Alloy Steel
(Safety Factor = 5)
S @ -
C Eye Hook @ Swivel Hook Shank Hook
Maximum -
Throat Opening Safe Working Load
(Inches) (Pounds)
% 600
”/16 Bw
1 1,500
s 2,000
1% 2,500 !
11/:! 41000
19, 4,500
1%, 5,000
1, 5,500
117732 GxOOO
s 6,800
L i 8,000 -
1% 8,400
1% 10,000
296 10,400
2 11,000
2% 12,500 &
2Ne 13,000
2Y, 16,000
s 18,000
3 19,200
s 20,000 )
3% 24,000
41 26,000
4 33,400
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Clevis
Type

Chain Slip Hooks

Forged Alloy Steel
(Safety Factor = 4)

(Clevis Type and Eye Type)

Eye
Type

Throat For Size Maximum Safe
Opening of Chain Working Load
(Inches) {Inches) (Pounds)

e % 2,750
1%6 ‘%6 45300
%6 % 5,250
1% Ts 7,000
1%, A 9,000
2 % 13,500
2% ¥, 19,250
24 2 26,000
3 1 34,000
02
Typical Sorting Hook
Forged Alloy Steel
I.D. of Eye 1
Opening at Top of Hook 2"
Safe Working Load 2%” From Tip 2 Tons
Safe Working Load at Bottom.of Hook 7', Tons

37
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/'/f

Clevis

Chain Grab Hooks

(Clevis Type and Eye Type)
Forged Alloy Steel

©

(Kgggaa

Eye

Type Type
Throat For Size Maximum Safe
Opening of Chain Working Load
(Inches) (Inches) (Pounds)
W % 2,750
e Yo 4,300
4 ¥ 5,250
e The 7,000
“ha A 9,000
“he % 13,500
<" ¥ 19,250
Vs 3 26,000
T 1 34,000
Sliding Choker Hooks
Forged Alloy Steel
(Safety Factor = 5)
Throat For Rope Maximum Safe
Opening Size Working Load
(Inches) (Inches) (Pounds)
T b - The 1,500
;A % 2,600
7 4 3,400
1% A 5,100
1 5 8,000
e 71 15,000
5/ 1% - 1Y, 23,000
2%6 1%‘1% 3Q000

38
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SAFE WORKING LOADS FOR WIRE ROPE

—
— AN PAN PN
FLEMISH VERTICAL| CHOKER | BASKET | 60° | 90° | 120°
EYE LIFT | HITCH | HITCH [ T LIWLL
Loop 2 EGS|2 LEGS|2 LEGS
~ IROPE SIZE] TONS | TONS | TONS |Tons |Tons|Tons
(Inches) | (2000 1bs) | (2000 ibs) (2000 1bs) {2000 Ibs){2000 Ibs‘{?(}{}i) Ibs)
Va 50 45 1.20 | 100 84| 60
3 1.34 .00 | 265 | 230| 185| 134
Vo 240 1.80 480 | 4.10] 335| 240
S 350 260 700 | 620] 500{ 350
s 540 | 4.00 | 1080 | 920| 750| 540
/8 7.00 520 | 1400 |1200| 9.80| 7.00
! 9.10 6.80 | 18.20 |16.00{13.00| 9.10
I | 1130 840 | 22.60 |19.40|15.80|11.30
1 Vg 13.50 | 10.10 | 2700 |23.20|1890|1350
o 13/8 1640 | 1230 | 32.80 |2820[22.90|16.40
i 1940 | 1500 | 3880 [34.00|27.10| 1940
1% | 2350 | 1760 | 47.00 |40.40|32.90(2350
134 | 27.00 | 2020 | 54.00 [4640|37.80|27.00
- 178 | 3050 | 2280 | 61.00 |52.40/47.70!3050
2 3500 | 2600 | 70.00 |60.00/49.00|35.00

CALCULATED ON THE BASIS OF
S -1 WORKING LOAD FACTOR

Using Wire Rope Industries Ltd. 6 x 19 or 6 x 37 classification. The regular lay is
preformed improved plow steel with independent wire rope centre.
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Safe Working Loads for Chain Slings

Nominal Single Double Chain Slings
Chain Chain ; . B
Size 90° 2 & S
mm kg kg kg kg

7 1500 2500 2100 1500
10 3200 5500 4500 3200
13 5400 9300 7600 5400
16 8000 13,800 11,300 8000

19/20 11,500 19,900 16,200 11,500
inch lbs lbs lbs Ibs
1/4 3300 5500 4620 3300
3/8 7040 12,100 9900 7040
1/2 11,880 20,460 16,720 11,880
5/8 17,600 30,360 24,860 17,600
3/4 25,300 43,780 35,640 25,300
Nominal Triple and Quad Chain Slings
Chain
Size &.- @7" SN &S
mm kg kg kg

g 3800 3100 2250
10 3800 6700 4800
13 14,000 11,400 8100
16 20,700 16,900 12,000

19/20 29,800 24,300 17,200
inch lbs Ibs Ibs
1/4 8360 6820 4950
3/8 18,260 14,740 10,560
1/2 30,800 25,080 17,820
5/8 45,540 37,180 26,400
3/4 65,560 53,460 37,840

Calculated on the basis of a 4 — 1 working load factor.
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SECTION VI
Miscellaneous

Bolted Connection

Bolt tension

Bolt Size Minimum Bolt Tension
(A325 Bolts) (kilonewtons)
M16x 2 94.2
M20x 25 147
M24 x 3 212
M30 x 3.5 337
M36 x 4 490

Refer to Construction Specifications Section 6 “Structural Steel Erection” for
details and methods of checking bolt tension.

Minimum Edge Distance For Drilled Holes
in Members

Bolt Size Minimum distance center of hole

to edge of material
19 mm 32 mm
22 mm 40 mm

Minimum bolt spacing center to center
3 times bolt dia. preferred minimum spacing 76 mm
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Rope Knots
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Metric Conversion Table

In an effort to familiarize readers with the metric system, at least
two project features in this issue have measurements entirely in
metric. This conversion table is provided as an aid to those who

have difficulty in coping with the new system.

When
you know

centimetres (cm)
decimetres (dm)

metres (m)
kilometres (km)

Square centimetres (cm?)
square metres (m?)

square kilometres (km?)
hectares (ha)

grams (g)
kilograms (kg)
tonnes ()

litres (L)

cubic metres (m?)
kilopascals (kPa)
Kilowatts (kW)
joules (J)

Newton
1KIP =
1KIP =

Multiply
by

Length
0.3937
0.3281
3.281
1.094
0.6214

Area
0.155
10.76
1.196
0.386
2.471

Mass
0.035
2.205
1.102

Volume
0.220
35.315
1.308

Pressure
0.1450

Power
1.34

Energy
0.7375

9.80665
1000 Ibs
4.448 KN
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To
find

inches
feet
feet
yards
miles

square inches
square feet
square yards
square miles
acres

ounces
pounds
tons

gallons
cubic feet
cubic yards

pounds/square inch

horsepower

foot-pounds

kilogram FORGCE



Crane & Hoist Signals

STOP A entonded, paim
down, mave hand and locgarm in
B thappng mobon

DOG EVEAYTHING. Cleep
hands in front of body

MOVE SLOWLY Use ons nandio
give any moton signal and place
oihes hand motiontess in front of
RKand giving 1he Mot:on sgnel
(HOIST SLOWLY SHOWN AS
EXAMPLE )

HOIST Wrin lors aem veric sl
torshinges ponINgG up. Move
hand s small hongzontal cucles

LOWER Wilh arm estended
downward, forehnger pointing
doern, mave hand v smail
horiromal cucles.

USE MAIN HOIST. Tap haton
head, then use reguiat sgmaty.

USE WIAMLINE {Aumhary host]
Tsp oiow wuh ona hand (hea
e reguiar spnals

AAISE BOOM Arm sstendod,
fingers closed, Thumb pomntng
upw st

LOWER BOOM Asm avianded,

hingars closed. thumd poning
downwaed
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SWING Arm aviended, poinl
wih hnges in duechion of 3wing ol
Beoam

RAISE THE BOOM AND LOWEA
THE LOAD. Wen 3rm s etanded,
thumb pownting up. Ree hngers in
end oui 23 Y0ng 21 koad
movament ie deswed.

LOWER THE BOOM AND RAISE
THE LOAD Wirh 2rm oxlended.
fhumb pornting down, Bex fingecs
In and out ag long s losd
meramant 1 deswed

TAAVEL. Arm sntendad lorwscd,
hand open and sightly raised,
making pushing molon i direcion
of travel

EXTEND BOOM (Telescoping
booms) Both fis1s i lront of body
wilh Bumbs posnling outward.

BETAACY BOOM (Telescoping
boornaj Both fista s lrant of body
with thumby pointing toward
sach pthat,

TRAVEL {Crawlar Crane. Both Tracks}
Arm watended lorwerd, hand open
00 shghtly carsed, making pushing
molon n drechon of tavel

TRAVEL (Crawier Crane. One Tiscs)
Lock the Irack on side indhcated by
tased list Trawed oDposde tesch in
drrechion michcated by circutar motion
of other sl rotated verbeally wn bront
of body {for cramier tranas onty)
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SECTION Vil 20

Working Limits from Power Lines

~—  Safe Limits of Approach in Metres from Power Lines for
Persons and Equipment

Voltages (Line to Ground) Distance

kv m

0-5 2.0

S~ 5-50 3.0

50 - 250 4.5

over 250 6.0
L.
NS
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SECTION IX 7/
‘Table 1.

Ilce Strength For Continuous Travel -/

These tables are for clear, blue ice on lakes and on rivers. This
table does not apply for parked loads, or where ice faults are
evident.

Effective lce Thickness

Permissible load In Millimetres ~r
(C!ear, blue ice) Lake River
One person on foot 50 60
Group, in single file 80 90
Passenger car 2000 kg 180 210 ),
Light truck 2500 kg 200 230
Medium truck 3500 kg 260 300
Heavy truck 7000 to 8000 kg , 350 405

10,000 kg 380 435

25,000 kg 630 125

45,000 kg 800 920

70,000 kg 1000 1150
110,000 kg 1250 1440

Table 2.

Ilce Strength for Stationary Loads and
Working on Ice
This table applies to loads to be stationary on ice for more than

two hours. ¥
Effective Ice Thickness
Permissible load In Millimetres
(clear, blue ice) : Lake River
1,000 kg 200 230
2,000 kg 300 350 -
4,000 kg , 450 520
8,000 kg 600 1270
25,000 kg 1100 1730
45,000 kg 1500 1725
70,000 kg 1800 2070 —
110,000 kg 2300 2650
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The effective thickness of a base of clear blue ice plus white ice
or snow ice is a thickness of clear blue ice of equivalent load
bearing strength. The formula to calculate total effective ice
thickness is:

Clear + Y2 T White = T Effective

Example: 400 mm of clear ice plus 200 mm of snow ice = 400 mm
clear + Y2 of 200 mm snow ice = 500 mm effective.

Where water lies between layers, use only the depth of the top
layer of ice.

How to Calculate Effective Thickness 7 2.

Temperature Variations

Daily air temperatures must be constant over a given period so

that ice thickness will withstand the permissible loads at outlined

in the tables.

When ice is

e Less than 500 mm thick, temperature must be constant for three
(3) days.

* Between 500 and 1000 mm thick, temperature must be constant
for four (4) days.

* Over 1000 mm thick, temperature must be constant for five
days.

During a sudden drop in temperature and for three to five days

following such a declinge, the minimum ice thickness should be

adjusted. If the temperature drop is excessive, severe thermal

stressing or cracking of the ice will require caution and temporary

load restrictions.

If drop is :
5°orless - multiply 1.4 X minimum ice thickness

5°to 10° - multiply 2.0 X minimum ice thickness
10° + - multiply 2.4 X minimum ice thickness

Under thawing temperatures where the average air temperature
exceeds 0°C, increase the required ice thickness given in the
tables by 20 per cent or, reduce the allowable weight by one-third.

Additional Necessary Precautions
Continuous Use Areas
Construction of flooded areas for ice crossings, parking areas or
bridge erection requires daily measurement for ice thickness, air
temperature and ice cracks. Currents can create wear to the
underside of the ice and reduce its thickness.
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