
Corporation of the Municipality of Brockton 
 

Report to Council 
Report Title: Bridge No. 11 Greenock 
Prepared By: Colin Saunders 
Department: Operations 
Date: May 31, 2017 

Report Number: DOO2017-05 File Number: C11-W0 
Attachments: GM BluePlan Structure # 11 report, GM BluePlan 2 lane cost estimate 

Recommendation: 
That council give direction to staff on the preferred option for the Rehabilitation/Replacement of 
Bridge # 11 on Concession 20 Greenock ward. 

Report: 
Origin: 

The Owen Sound office of GM BluePlan was retained to study options for Bridge No. 11 in the 
Greenock ward.  A report was submitted to the Municipality on April of 2017 with four options.  This 
report was presented to council at the April 24th council meeting. 

At the April 24th council meeting council also requested staff to investigate the option of replacing the 
current structure with a two lane bridge. Staff retained GM BluePlan to provide this estimate.   

Analysis: 

Both of the GM BluePlan reports are attached to this report.  

The GM BluePlan Structure # 11 report gave 4 options.  “A” complete replacement. “B” replace steel 
elements only. “C” replace deck supporting members. “D” close the bridge permanently.  Section 5 of 
the Structure # 11 report gives 2 recommendations for the bridge.  The Option “A” is to replace the 
structure with a bridge of similar construction. Option “D” is to do close the bridge permanently.  The 
GM BluePlan 2 lane cost estimate report dated May 16, 2017 estimates that to replace the current 
structure with a 2 Lane Bridge would be between $ 1,700,000 and $2,000,000. 

 

 



 

 

 

 

Sustainability Checklist: 
What aspect of the Brockton Sustainable Strategic Plan does the content/recommendations in this 
report help advance? (More detail is available in the Sustainability Checklist on file and appended to 
this report.) 

• Do the recommendations help move the municipality closer to its Vision? N/A 
• Do the recommendations contribute to achieving Cultural Vibrancy? N/A 
• Do the recommendations contribute to achieving Economic Prosperity? Yes 
• Do the recommendations contribute to Environmental Integrity? Yes 
• Do the recommendations contribute to the Social Equity? N/A 

Financial Impacts/Source of Funding: 
• Do the recommendations represent a sound financial investment from a sustainability 

perspective? 

Respectfully Submitted by: 

Colin Saunders 

Director of Operations 

Reviewed By:   

 CAO/Clerk CFO Other 



Prepared By: 
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GM BluePlan Engineering Limited (GMBP) was retained by the Municipality of Brockton in accordance with the Scope 
of Work submitted on September 15, 2016. The assignment relates to the rehabilitation of Structure No. 0011, located 
at Lot 45/46 Concession Road 20, in the former Township of Greenock. Our staff has attended the structure and prior 
to completing preliminary design for the rehabilitation we want to consider various design alternatives for this structure. 
Based on our ongoing conversations with the Roads Superintendent, Mr. John Strader, we understand that four (4) 
rehabilitation options are to be considered . The options being considered are complete replacement, partial 
rehabilitation of concrete works and lower steel members only, partial rehabilitation of concrete work and all truss 
members, and "do nothing" (which will result in closing the bridge in the near term). 

1. BRIDGE OBSERVATIONS 

The subject bridge is located on Concession 20, west of Greenock Elderslie Road (Lot 46/47 Concession A of 
the Greenock Survey) and crosses the Teeswater River (refer to Appendix "A" for map showing its location). 
The structure is a steel pony truss bridge with steel floor beams and stringers supporting a wooden deck. The 
structure is supported by cast in place concrete abutments and wingwalls with an overall span of 30.9m . 
Based on our observations, the wingwall and abutment on the east side of the bridge have been previously 
repaired. 

1.1 2016 Bridge Inspection Report 

In the spring of 2016, GM BluePlan Engineering Limited conducted a review of the bridges and culverts in the 
former Township of Greenock. The subject bridge, identified in the report as Structure No. 0011 was noted to 
have several deficiencies. An excerpt of this report regarding the condition of Structure No. 0011 has been 
Included as Appendix "B". Based on the identified deficiencies, it was recommended that the following work be 
carried out: 

• 	 Complete a load posting evaluation immediately to determine if the current posting is accurate. 

• 	 Consider closing the bridge or completing major rehabilitation within 1 year. 

• 	 Reduce speed limit on structure to 30 km/hr to reduce additional impact loading on structure. 

• 	 Install bearing blocks behind guiderail on deck or install curb along each side of the deck to prevent 
vehicles from impacting the web member of the trusses (within 2 years). 

• 	 New abutment seals are required at the east end and the east abutment is to be refaced . 

• 	 Clean gravel off deck (1-3 years). 

• 	 Clean bearing seats (1-3 years). 
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1.2 	 Remedial Works Completed to Date 

It is our understanding that remedial works have been performed on the bridge in the past. These works 
included the replacement of four (4) sections of the bottom chords of the trusses. The replaced sections were 
4.35m long and are located at all four corners of the bridge. The cross angle section connecting these bottom 
chords were also replaced. In review of previous files and observations made at the bridge, it was determined 
that several vertical truss members were replaced due to damages caused by impact. It should be noted that 
the replacement of these vertical members and the sections of the bottom chord were completed in 2014. 

Based on the condition of the east and west concrete abutments, it appears that the eastern abutment has at 
one point been resurfaced . It should be noted however, that the year in which this work was completed is 
unknown. 

1.3 	 Field Review 

In order to complete a load evaluation, members of our staff attended the subject structure to take detailed 
measurements of structural elements. Our staff reviewed the pony truss elements, floor beams, stringers, 
abutments wingwalls, and bearing pads. 

1.4 	 Identified Deficiencies 

Between our 2016 Bridge Report and our detailed inspection we have identified several deficient items 
throughout the structure. Our findings have been summarized below. 

1.4.1 	 Steel Pony Truss 
During our 2016 bridge review, it was noted that the south truss appears to have bowed outwards. The bottom 
chord of the east side of the south truss has been permanently deformed and the bottom chord on the north 
side is also out of alignment. One of the vertical members was noted to have been damaged as well as all of 
the lattice members which make up the six northern trellises. 

The steel truss members which have been damaged or are misaligned cannot be repaired as they are 
permanently deformed. Due to the current condition of the trusses we recommend that the majority of the 
members be replaced . 

1.4.2 	 Steel Floor Beams 
Moderate corrosion was noted on the steel floor beams during our 2016 bridge review. If the floor beams are 
to be reused, the corrosion should be removed by abrasive blasting and the protective coating reinstalled. 

1.4.3 	 Steel Stringer Beams 
The steel stringers were also noted to have moderate corrosion at the time of our 2016 Bridge Review. Upon 
further inspection it was noted that the stringers are severely deteriorated at each of the abutments. At the 
eastern abutment the stringers have deteriorated to a point of complete section loss of the web. Photos of this 
deterioration have been included in this report as Appendix "C". The steel stringers at the abutments have 
deteriorated beyond a point of repair and will require replacement. If the interior stringers are to be reused the 
corrosion should be removed by abrasive blasting and have the protective coating reinstalled. 

1.4.4 	 Concrete Abutments 
The cast in place concrete abutments are believed to be the original bridge abutments and are estimated to 
have been constructed in or around 1920. Previously, the abutments have been repaired by capping them with 
8" of new concrete. Unfortunately, no record of when this work was completed is available. 
The 8" thick facing on the east and west abutments is spalled and delaminated. The facing has deteriorated in 
the southeast corner exposing the existing abutments as well as the corroded reinforcing steel in the facing. 
Cracking was noted throughout the concrete facing on both abutments. 
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Minor scour was also noted along the base of the abutments at each end of the structure. It was noted that 
there is little to no rip rap stone to protect the abutments from erosion. 

Based on our review, the abutments are in need of significant repairs or complete replacement. Repairs would 
include chipping and patching of all deteriorated areas as well as abrasive blasting of the exposed corroding 
steel. 

1.4.5 	 Concrete Ballast Walls 
The concrete ballast walls are in similar condition to the concrete abutments. Spalling was noted on the 
northeast and southeast ballast walls. 

Based on our review, the ballast walls are also in need of significant repairs or complete replacement. Repairs 
would include chipping and patching of all deteriorated areas as well as abrasive blasting of the exposed 
corroding steel. 

1.4.6 	 Bearing Seat 
The bearing seats on both abutments have severe deterioration with exposed reinforcing steel. Based on our 
review, the bearing seats are in need of significant repairs or complete replacement. Repairs would include 
chipping and patching of all deteriorated areas as well as abrasive blasting of the exposed corroding steel. 

1.4.7 	 Steel Guiderails 
The steel guiderail appears to have been damaged due to an impact on the northwest, southwest, and 
northeast corners as well as each side of the deck. Two posts on the southwest approach have severe 
damages as well. The guiderail is no longer connected to one of the vertical web members on the south truss. 
The damaged steel guiderail should be completely replaced and brought up to current standards. 

1.4.8 	 Heavy Vegetation 
Heavy vegetation was observed on the eastern embankments. This vegetation can accelerate the 
deterioration of the structure if allowed to mature adjacent to the structure by way of harbouring moisture. We 
recommend, the vegetation be removed and that armour stone be installed adjacent to each of the structure's 
wingwalls. 

2. 	 DISCUSSION 

Based on the observations detailed above it is clear that remedial works of the steel truss structure are 
required if the bridge is to remain in use. Should only the elements of the steel truss structure be replaced, the 
bridge could remain in use but would have to continue to have a load posting. The reason for this, is that if the 
truss members are not reinforced or replaced they will not have adequate capacity to support the loading that 
would be applied if the triple posting of the bridge were to be removed. Based on the damage observed in the 
truss members detailed above it can be said that they will require replacement with the next 10 years. Similarly 
based on the condition of the concrete abutments and wingwalls of the structure it can be said the significant 
remedial works or replacement of the concrete portions of the structure will be required within the next 20 
years. 
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3. REHABILIATION OPTIONS 

Based on our understanding, the Municipality would like to consider several options regarding the rehabilitation 
of Structure No. 0011 . We have generated four (4) rehabilitation options with varying levels of repairs and 
corresponding costs . Each option is discussed in further detail below and a summary of the estimated current 
and future costs is also provided. 

3.1 Option "A" - Complete Replacement 

The goal of this option would be to completely replace the existing structure and all of its elements with a 
structure of similar geometry, which meets the Canadian Highway Bridge Design Code. The new structure 
would be of similar construction and would not be widened to allow for two lanes and the appropriate curbs and 
guiderails. 

The Ministry of Tourism, Culture and Sport (MCTS) has an interest in projects related to structures over 40 
years old, as there is potential for cultural heritage resources within the project area. Before proceeding with 
any work, a cultural and heritage evaluation report (CHER) would first have to be completed to establish 
whether the bridge has significant cultural or heritage value. A qualified person will have to undertake the 
CHER, in accordance with the MCTS requirements . If the property is determined to be of cultural heritage 
value, a heritage impact assessment (HIA) will then have to be completed. For the purposes of assessing this 
option, we have assumed that the CHER will find that no cultural heritage value exists. 

The reason for the bridge remaining of similar width and basic structural system would be to reduce the effort 
required to complete the Environmental Assessment (EA). 

If the road or hydraulic capacity of the bridge is not altered, then a Schedule 'A' Municipal Class EA will be 
required (the Schedule 'A' process is much less onerous than the Schedule 'B' process). It should be noted 
that the bridge design can be altered, should the Municipality wish to increase the capacity of the subject 
bridge, but the added cost and delays for completing a Schedule 'B' Municipal Class EA would be incurred. 
The steel truss would be supported by new cast in place concrete abutments and footings with new cast in 
place concrete wingwalls. The deck would be replaced with a thin slab concrete deck with an asphalt wearing 
surface. 

This option would allow the Municipality to remove all load postings and is assumed to have a service life of 75 
years. 

3.2 Option "B" - Replace Steel Elements Only 

This rehabilitation option would include the replacement of the steel pony trusses, floor beams and stringers. 
The wood deck would be replaced with a concrete deck. The concrete elements such as the abutments and 
wingwalls would be reused to reduce the construction costs during this rehabilitation. The concrete abutments, 
ballast walls and wingwalls would be chipped and patched to extend their useful life cycle as much as possible. 

As noted above, the MCTS has an interest in projects related to structures over 40 years old, as there is 
potential for cultural heritage resources within the project area. A qualified person will have to undertake a 
CHER to establish whether the bridge has significant cultural or heritage value. Assuming that no cultural 
heritage value exists, this work can then proceed . 

Based on the existing condition of the abutments we expect that this option would extend the useful life cycle 
of the structure by approximately 20 years. After which, major repairs or replacement of the abutments would 
be required. Load postings could initially be increased to allow for emergency vehicles; however, diligent 
monitoring of existing foundations would be required for the first 5 years to determine if the existing foundations 
are adequate to support the applied loads. 
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3.3 Option "C" - Replace Only the Deck Supporting Members 

This construction option is intended to address only the critical items to keep the structure functioning at the 
current level of service. The steel floor beams, stringers and deck would be removed or repaired as needed 
while all other elements remained in place. Based on our calculations, the removed wood deck would have to 
be replaced using similar wood construction as the additional weight that would be added by the use of a 
concrete wearing surface would overload the existing trusses. 

Since this work is relatively minor in nature and relates to normal maintenance activities, this work is 
considered to be subject to a Schedule 'A+' Municipal Class EA. Schedule 'A+" activities are pre-approved, 
and require the Municipality to advise the public prior to proceeding. 

Based on the existing conditions, we estimate that this would extend the useful life cycle of the structure by 
approximately 10 years. The load postings would have to remain in place, as the structural capacity of the 
steel trusses have been reduced due to the damages to the truss members and therefore, even with the 
replacement of the deck members, the existing trusses will limit the bridges capacity. 

3.4 Option "D" - Do Nothing 
Upon review of the Bridge Infrastructure Master Plan issued by B.M. Ross and Associates Limited in April, 
2013, it was noted that all options recommend the rehabilitation of Structure No. 0011. Based on our review, 
the removal of the structure may pose very little impact, as the structure is paralleled by County Road 1 and 
Bruce Road 3. Currently, the bridge has a triple load posting of 9/12/18 tonnes which limits its economic value 
and its usefulness as a route for emergency vehicles. Of the four proposed options above, only Option "A" 
complete replacement, will address the restrictions on the current structure. 

4. ESTIMATED COSTS 

In order to allow the Municipality to make informed financial decisions we have generated cost estimates for 
Options A, B, C and D. The cost estimates below have been calculated in terms of current values and net 
present value (NPV). See Table 1 below for a summary of the costs estimates found in Appendix "D" for cost 
estimates of each option based on current constructions cost. 

The "Do Nothing" option will result in the closure of the bridge to vehicular traffic, likely within a couple of years. 
According to the MEA document, retirement of existing roads or related facilities is a Schedule A+ activity. 
However, if the structure is removed, since it is over 40 years old, its cultural heritage value would have to be 
determined by a qualified individual. If it is found to have such value, a Schedule 'B' Municipal Class EA would 
be required. Otherwise a Schedule A+ would suffice. 

Our cost estimate, provided in Appendix "D" includes costs relating to demolition and the CHER study, with the 
assumption that no heritage value exists. 
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Table 1: Cost Estimates Based on Current Construction Costs 

$1,013,870 $0 $0 

$896,770 $439,950 $0 

$602,520 $425,500 $439,950 

$1,013,870 

$1,309,720 

$1,467,970 

Option "A" 

Complete 


Replacement 


Option "B" 

Replace all Steel 


Components 


Option "C" 

Replace Deck Steel 


Only 


Option "D" 

Do Nothing 


The general philosophy used in considering the net present value of each alternative is that there is a trade-off 
between incurring large upfront expenditures (such as full replacement) and expending smaller, more frequent 
amounts (such as rehabilitation). Therefore, we have attempted to quantify these amounts in terms of net 
present value, to provide some sort of rational comparison. 

The life span of municipal infrastructure depends on a number of factors. The Canadian Highway Bridge 
Design Code (CHBDC) requires bridges to be designed for a 75 year service life. Therefore for the purposes 
of evaluation, we have assumed that a new structure would have a 75 year life cycle and have no value at the 
end of this expected life. However Option A and B delay the construction of a new structure. Therefore for the 
purpose of our 75 year study Options A and B will have a remaining value at the end of the study period. This 
value has been subtracted from the net present value to allow for a fair comparison of costs. 

In terms of financial estimations, the annual inflation rate over the 75 year study period has been estimated at 
3% in order to determine future costs. We have considered a range of values for cost of capital , between 3% 
and 9%. Construction costs have been estimated using the results of recent tenders of similar construction. 

The following methods were used in calculating both future worth and present worth values: 

The future worth of the rehabilitation procedures was estimated using the formula: 

Future Worth= (1 + F)" x Present Cost, where n = number of years and F =inflation rate 

The present worth of future rehabilitation procedures was calculated using the formula: 

Present Worth = Future Worth 

(1 +If 

Where "n" = number of years and "i" =interest rate (cost of borrowing) . 
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The cost of each alternative was tabulated over the 75 year service period to consider the capital outlays at 
various times, and to account for interest costs for each year. 

In order to further refine the life cycle cost analysis, we considered a few different possibilities for interest 
costs. Although interest rates have been relatively low for a number of years, over the long term they may 
trend higher. Table 1 summarizes the various results, with inflation assumed to be constant at 3%. 

Table 2: Comparison of Various Interest Rates 

3% $1,013,870 $1 ,323,469 $1,442,763 

4% $2,092,622 $2,576,880 $2,744,416 

5% $4,289,314 $5,022,718 $5,221,053 

6% $8,732,334 $9,793,414 $9,931,275 

7% $17,659,311 $19,088,513 $18,882,636 

8% $35,479,058 $37, 167,322 $35,875,205 

9% $70,823,562 $72,249,327 $68,086,366 

Note: Figures in bold indicate the lowest NPV for a given interest rate. 

If the Municipality wishes to keep the bridge, Option "A" appears to be the best option for the majority of the 
likely interest rates . If the cost of borrowing is above 9.0% than Option "C" becomes the most cost efficient 
option based on NVP due to the long delay in the majority of estimated work. Below 9.0% Option "A" becomes 
the most valuable solution based on NPV. 

If the Municipality can accommodate closing the bridge permanently, this is clearly the least costly alternative. 
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5. CONCLUSION 

If the Municipality evaluates these options based solely on the long term financial considerations we 
recommend that the Municipality select Option "D" (close the bridge permanently). 

If the Municipality wishes to maintain this river crossing, and permanent closure is not a viable option, then we 
recommend that the Municipality select Option "A". The proposed construction would address all of the 
structural issues with the bridge, as well as provide the Municipality with the least costly alternative over the 
long run. 

All of which is respectfully submitted, 

GM BLUE PLAN ENGINEERING LIMITED, 
Per: 

Travis Denley, E.l.T. 
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BRIDGE INSPECTION REPORT 

Structure No.: 0011 

Location: Lot 46/47, Concession "A", Greenock Survey 

Date of Inspection: May 25, 2016/May 25, 2016 

Inspector: Frank R. Pal may, P.Eng. 

Esttmated Sate Loading: 7 tonnes (reduce from triple posting: 9, 12 and 18 tonnes) 

Structure Description: 

Structure: Steel pony truss 

No. Spans: 1 Width: 4.5m 

Approaches: Asphalt 

Wearing Surface: Laminated 2x6 timber deck 

Year Constructed: 1920 (est.) 

Length: 30.9m 

Remarks: 

• Hazard marker signs on all four corners. 
• The steel guiderail 	is damaged due to impact on the northwest, southwest, northeast corners and 

each side of the deck. Two posts on the southwest approach have severe damage. 
• 	The steel guiderail is no longer connected to one vertical web member on the south truss. 
• 	The south truss appears to be out of alignment, bowed outwards. 
• Steel pony trusses and stringers are moderately rusted. Floor beams are deteriorating more rapidly 

due to corrosion. 
• Bottom chord on east side of south truss has been permanently deformed by impact. 
• Bottom chord on north truss is out of alignment. 
• Five vertical web members on the south truss and three vertical web members on the north truss are 

which were previously noted to be damaged have been replaced. One of the new members has been 
impacted and is permanently deformed 

• The diagonal flat bar members which make up the lattice work on the trellises have been permanently 
deformed on all 6 trellises on the north truss. 

• Concrete facing of east abutment is severely spalled and delaminated. The facing in the southeast 
corner of abutment and ballast wall have severely deteriorated exposing reinforcing steel. 

• 200 mm concrete facing has been added at east and west abutment. 	The concrete facing is spalling, 
cracking and delaminating on both sides. 

• All truss bearing seats on east side are badly deteriorated with reinforcing steel exposed. A portion of 
the seat is exposed where concrete has spalled away. 

• Concrete in northeast ballast walls has spalled. 
• There is severe spider cracking and delamination in the east abutment wall. 
• There is no rip-rap protection 	in front of the abutment walls. There are small amounts of scour 

damage on each abutment. 
• There is significant build-up of gravel and sand at either side of the deck. 
• Note that when a regular pickup truck crosses the bridge the structure shakes. 

GUELPH IOWEN SOUND I LISTOWEL I KITCHENER I EXETER I HAMILTON I GTA 
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Conclusions: 

Generally the structure appears to be in overall poor condition. The south truss appears to be out of 
alignment, both bottom chords are out of alignment and numerous vertical web truss members are 
damaged or broken. These members are secondary members that are theoretically zero force 
members, so failure of these members does not automatically mean failure of the structure. 
Nonetheless, these members should be replaced or reinforced. The concrete facing is also badly 
deteriorating and may be becoming unstable. 

It is recommended that a detailed structural evaluation of the bridge be completed to confirm the current 
posting. 

Recommendations: 

1. 	 Complete a load posting evaluation immediately to determine if current posting is accurate 
2. 	 Consider closing the bridge or completing major rehabilitation within 1 year. 
3. 	 Reduce sp~ limit on structure to 30 km/hr to avoid additional impact to structure. 
4. 	 Install bearing blocks behind guiderail on deck or install curb along each side of deck to prevent 

vehicles from impacting the web members of the trusses (within 2 years). 
5. 	 New abutment seats are required at the east end and the east abutment is to be refaced. This was 

recommended in our 2007 report. 
6. 	 Clean gravel off deck (1-3 years}. 
7. 	 Clean bearing seats ( 1-3 years}. 

GM BLUEPLAN ENGINEERING LIMITED 
Per: 

Frank R. Palmay, P.Erig. 
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STRUCTURE NO. 0011 REHABILITATION OPTIONS- 2017 

MUNICIPALITY OF BROCKTON 

GREENOCK Structure No. 0011 

Photo 1 - View of structure from west. 

Photo 2 - View of structure from southeast 
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STRUCTURE NO. 0011 REHABILITATION OPTIONS- 2017 
MUNICIPALITY OF BROCKTON 

GREENOCK Structure No. 0011 

Photo 3 - View of underside of bridge. 

Photo 4 - View of damaged truss lattice. 
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STRUCTURE NO. 0011 REHABILITATION OPTIONS- 2017 
MUNICIPALITY OF BROCKTON 

GREENOCK Structure No. 0011 

Photo 5 - View of deteriorated steel stringer. 

I 
01., 1. 2016 

Photo 6 - View of deteriorated steel stringer and west bearing seat. 
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STRUCTURE NO. 0011 REHABILITATION OPTIONS- 2017 
MUNICIPALITY OF BROCKTON 

GREENOCK Structure No. 0011 

Photo 7 - View damaged steel plate at southeast corner of truss. 

Photo 8 - View of steel floor beams 
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STRUCTURE NO. 0011 REHABILITATION OPTIONS- 2017 
MUNICIPALITY OF BROCKTON 

GREENOCK Structure No. 0011 

Photo 9 - View of cracking and deterioration on east abutment. 

Photo 10- View of spalled concrete on east wing wall 
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STRUCTURE NO. 0011 REHABILITATION OPTIONS- 2017 
MUNICIPALITY OF BROCKTON 

GREENOCK Structure No. 0011 

Photo 11 - View of deterioration on west abutment. 

Photo 12- View of exposed steel on east abutment 
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Project No. 212328 

PRELIMINARY COST ESTIMATE 


GREENOCK BRIDGE 0011 


MUNICIPALITY OF BROCKTON 


FULL STRUCTURE REPLACEMENT 

OPTION "A" 


Item 
Description Qty. 

Unit of 
No. Measure 

1 Bonding, Insurance, Mobilization and Demobilization 100% LS. 

2 Enviromental Protection 100% LS. 

3 Temporary Signage & Traffic Control 100% LS. 
-

4 Removal and Disposal of Existing Structure 100% LS. 

5 Supply and Installation of Peastone Cofferdams 300 m2 

6 Excavation and Disposal of Granulars and Backfill 100% LS. 

7 Dewatering 100% LS. 

8 Supply and Place Concrete for Mudslabs 10 m3 

9 Supply and Install Concrete Footings 125 m3 

10 Supply and Install Concrete Wingwall and Abutments 45 m3 

11 Provide and Install Pre-Eng Steel Bridge 100% LS. 

12 Supply and Install Reinforced Concrete Deck 40 m3 

13 Supply and Place Granulars 200 tonne 

14 Supply and Install Guide Rail System Approaches 240 m 

15 Supply and Install Guide Rail End Treatment 4 each 

16 Site Restoration 100% LS. 

ESTIMATED TOTAL CONSTRUCTION COST -
CONTINGENCY ALLOWANCE (10%) 

CULTURAL AND HERITAGE EVALUATION REPORT 

ENGINEERING AND CONTRACT ADMINISTRATION 

PROJECT TOTAL 

Unit Price Total Price 

$ 50,000.00 $ 50,000.00 

$ 20,000.00 $ 20,000.00 

$ 10,000.00 $ 10,000.00 
-
$ 45,000.00 $ 45,000.00 

$ 200.00 $ 60,000.00 

$ 35,000.00 $ 35,000.00 

$ 25,000.00 $ 25,000.00 

$ 400.00 $ 4,000.00 

$ 400.00 $ 50,000.00 

$ 900.00 $ 40,500.00 

$ 400,000.00 $ 400,000.00 

$ 1,500.00 $ 60,000.00 

$ 30.00 $ 6,000.00 

$ 125.00 $ 30,000.00 

$ 2,800.00 $ 11,200.00 

$ 15,000.00 $ 15,000.00 

$ 861,700.00 

$ 86, 170.00 

$ 6,000.00 

$ 60,000.00 

$ 1,013,870.00 
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ENGINEERING 

Project No. 212328 

PRELIMINARY COST ESTIMATE 


GREENOCK BRIDGE 0011 


MUNICIPALITY OF BROCKTON 


REPLACEMENT OF STEEL MEMBERS 


REHAB CAST-IN-PLACE CONCRETE STRUCTURE 


OPTION "B" 


Item 
No. 

1 
-

2 

3 

4 

5 

6 

7 
·- - -

8 

9 

10 

11 

12 

13 

13 

Description Qty. 

Anticipated 2017 Cost 

Bonding, Insurance, Mobilization and Demobilization 100% 

Enviromental Protection 100% 

Temporary Signage & Traffic Control 100% 

Removal and Disposal Existing Super Structure 100% 

Supply and Installation of Peastone Cofferdams 300 

Dewatering 100% 

Excavation and grading for structure and approaches 100% 

·chip and patch and partial re-facing of concrete abutments -
25 

Provide and Install Pre-Eng Steel Bridge 100% 

Supply and Install Reinforced Concrete Deck 40 

Supply and Place Granulars 50 

Supply and Install Guide Rail System Approaches 240 

Supply and Install Guide Rail end treatment 4 

Site Restoration 100% 

ESTIMATED TOTAL CONSTRUCTION COST 

CONTINGENCY ALLOWANCE (10%) 

CULTURAL AND HERITAGE EVALUATION REPORT 

ENGINEERING AND CONTRACT ADMINISTRATION 

PROJECT TOTAL 

Unit of 
Unit Price Total Price

Measure 

LS. $ 50,000.00 $ 50,000.00 

LS. $ 20,000.00 $ 20,000.00 

LS. $ 10,000.00 $ 10,000.00 

LS. $ 25,000.00 $ 25,000.00 

m2 $ 200.00 $ 60,000.00 

LS. $ 25,000.00 $ 25,000.00 

LS. $ 10,000.00 $ 10,000.00 
.. 

m2 $ 1,500.00 $ 37,500.00 

LS. $ 400,000.00 $ 400,000.00 

m3 $ 1,500.00 $ 60,000.00 

tonne $ 30.00 $ 1,500.00 

m $ 125.00 $ 30,000.00 

each $ 2,800.00 $ 11,200.00 
--· 

LS. $ 15,000.00 $ 15,000.00 

$ 755,200.00 

$ 75,520.00 

$ 6,000.00 

$ 60,000.00 

$ 896,720.00 
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PEOPLE ENGINEER ll'IG ENVIRONMENTSIan 

Project No. 212328 

PRELIMINARY COST ESTIMATE 


GREENOCK BRIDGE 0011 


MUNICIPALITY OF BROCKTON 


REPLACEMENT OF STEEL MEMBERS 


REHAB CAST-IN-PLACE CONCRETE STRUCTURE 


OPTION "B" 


Anticipated 2037 Cost (In 2017 Dollars) 

1 Bonding, Insurance, Mobilization and Demobilization 100% L.S. $ 50,000.00 $ 50,000.00 

2 Enviromental Protection 100% L.S. $ 20,000.00 $ 20,000.00 

3 Temporary Signage & Traffic Control 100% L.S. $ 10,000.00 $ 10,000.00 

4 Removal and Disposal of Existing Structure 100% L.S. $ 45,000.00 $ 45,000.00 

5 Supply and Installation of Peastone Cofferdams 300 m2 $ 200.00 $ 60,000.00 

6 Excavation and Disposal of Granulars and Backfill 100% L.S. $ 35,000.00 $ 35,000.00 

7 Dewatering 100% L.S. $ 25,000.00 $ 25,000.00 

8 Supply and Place Concrete for Mudslabs 10 ms $ 400.00 $ 4,000.00 

9 Supply and Install Concrete Footings 125 ms $ 400.00 $ 50,000.00 

10 Supply and Install Concrete Wingwall and Abutments 45 ms $ 900.00 $ 40,500.00 

11 Site Restoration 100% L.S. $ 15,000.00 $ 15,000.00 

ESTIMATED TOTAL CONSTRUCTION COST $ 354,500.00 

CONTINGENCY ALLOWANCE (10%) $ 35,450.00 

ENGINEERING AND CONTRACT ADMINISTRATION - $ 50,000.00 

PROJECT TOTAL $ 439,950.00 
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Project No. 212328 
PRELIMINARY COST ESTIMATE 


GREENOCK BRIDGE 0011 

MUNICIPALITY OF BROCKTON 


REPLACEMENT OF STEEL STRINGERS AND FLOOR BEAMS 


REHAB CAST-IN-PLACE CONCRETE STRUCTURE 


OPJION "C"
-

Item 
Description Qty. 

Unit of 
No. Measure 

Anticipated 2017 Cost 

1 Bonding, Insurance, Mobilization and Demobilization 100% L.S. 

2 Environmental Protection 100% L.S. 

3 Temporary Signage & Traffic Control 100% L.S. --  -- 
4 Removal and Disposal of Existing Structure 100% L.S. 

5 Supply and Installation of Peastone Cofferdams 300 m2 

6 Excavation and Grading for Structure and Approaches 100% L.S. 

7 Dewatering 100% L.S. 

8 Chip and patch and partial re-facing of concrete abutments 25 m2 
-

9 Provide and Install Steel Stringers and Cross Beams 100% L.S. 

10 Supply and Place Granulars 50 tonne 

11 Supply and Install Guide Rail System Approaches 240 m 

12 Supply and Install Guide Rail End Treatment 4 each 

13 Site Restoration 100% L.S. 

ESTIMATED TOTAL CONSTRUCTION COST 

CONTINGENCY ALLOWANCE (10%) 

ENGINEERING AND CONTRACT ADMINISTRATION 

PROJECT TOTAL 

Unit Price Total Price 

$ 50,000.00 $ 50,000.00 

$ 20,000.00 $ 20,000.00 

$ 10,000.00 $ 10,000.00 

$ 25,000.00 $ 25,000.00 

$ 200.00 $ 60,000.00 

$ 8,000.00 $ 8,000.00 

$ 25,000.00 $ 25,000.00 

$ 1,500.00 $ 37,500.00 

$ 200,000.00 $ 200,000.00 

$ 30.00 $ 1,500.00 

$ 125.00 $ 30,000.00 

$ 2,800.00 $ 11,200.00 

$ 15,000.00 $ 15,000.00 

$ 493,200.00 

$ 49,320.00 

$ 60,000.00 

$ 602,520.00 
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PEOPLE ENGINEERING ENVIRONMENTSIan 

Project No. 212328 
PRELIMINARY COST ESTIMATE 

GREENOCK BRIDGE 0011 

MUNICIPALITY OF BROCKTON 

REPLACEMENT OF STEEL STRINGERS AND FLOOR BEAMS 

REHAB CAST-IN-PLACE CONCRETE STRUCTURE 

OPTION "C" 
Item 

Description Qty. 
Unit of 

No. Measure 

Anticipated 2027 Cost (In 2017 Dollars) 

1 Bonding, Insurance, Mobilization and Demobilization 100% L.S. 

2 Environmental Protection 100% L.S. 

3 Temporary Signage & Traffic Control 100% L.S. 

4 Removal and Disposal of Existing Structure 100% LS. 

5 Dewatering 100% L.S. 

6 Provide and Install Steel Trusses 100% LS. 

7 Site Restoration 100% L.S. 

ESTIMATED TOTAL CONSTRUCTION COST 
-
CONTINGENCY ALLOWANCE (10%) 
-
CULTURAL AND HERITAGE EVALUATION REPORT 

ENGINEERING AND CONTRACT ADMINISTRATION 

PROJECT TOTAL 

Unit Price 

$ 50,000.00 

$ 20,000.00 

$ 10,000.00 

$ 25,000.00 

$ 25,000.00 

$ 200,000.00 

$ 15,000.00 

Total Price 

$ 50,000.00 

$ 20,000.00 

$ 10,000.00 

$ 25,000.00 

$ 25,000.00 

$ 200,000.00 

$ 15,000.00 

$ 345,000.00 

$ 34,500.00 

$ 6,000.00 

$ 40,000.00 

$ 425,500.00 

~ 
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PEOPLE ENGINEERll'IG ENVIRONMENTSIan 

Project No. 212328 
PRELIMINARY COST ESTIMATE 


GREENOCK BRIDGE 0011 


MUNICIPALITY OF BROCKTON 


REPLACEMENT OF STEEL STRINGERS AND FLOOR BEAMS 


REHAB CAST-IN-PLACE CONCRETE STRUCTURE 


OPTION"C" 

Item 
No. 

Description Qty. 
Unit of 

Measure 
Unit Price Total Price 

Anticipated 2037 Cost (In 2017 Dollars) 

1 Bonding, Insurance, Mobilization and Demobilization 100% LS. $ 50,000.00 $ 50,000.00 

2 Enviromental Protection 100% LS. $ 20,000.00 $ 20,000.00 
-

3 Temporary Signage & Traffic Control 100% LS. $ 10,000.00 $ 10,000.00 

4 Removal and Disposal of Existing Structure 100% LS. $ 45,000.00 $ 45,000.00 

5 Supply and Installation of Peastone Cofferdams 300 m2 $ 200.00 $ 60,000.00 

6 Excavation and Disposal of Granulars and Backfill 100% LS. $ 35,000.00 $ 35,000.00 

7 Dewatering 100% LS. $ 25,000.00 $ 25,000.00 

8 Supply and Place Concrete for Mudslabs 10 m3 $ 400.00 $ 4,000.00 

9 Supply and Install Concrete Footings 125 m3 $ 400.00 $ 50,000.00 

10 Supply and Install Concrete Wingwall and Abutments 45 m3 $ 900.00 $ 40,500.00 

11 Site Restoration 100% LS. $ 15,000.00 $ 15,000.00 

ESTIMATED TOTAL CONSTRUCTION COST $ 354,500.00 

CONTINGENCY ALLOWANCE (10%) $ 35,450.00 

ENGINEERING AND CONTRACT ADMINISTRATION $ 50,000.00 
' 
PROJECT TOTAL $ 439,950.00 
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STATEMENT OF LIMITATIONS 
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ENGINEERING 

STATEMENT OF LIMITATIONS 

This report is intended exclusively for the Client(s) named in the report. The material in it reflects our best 
judgment in light of the information reviewed by GM BluePlan Engineering Limited at the time of 
preparation. Unless otherwise agreed in writing by GM BluePlan Engineering Limited, this report shall not 
be used to imply warranty as to the fitness of the property for a particular purpose. This report is not a 
certification of compliance with past or present regulations. No portion of this report may be used as a 
separate entity, it is written to be read in its entirety. 

Only the specific information identified has been reviewed. The consultant is not obligated to identify 
mistakes or insufficiencies in the information obtained from the various sources or to verify the accuracy 
of the information. The Consultant may use such specific information obtained in performing its services 
and is entitled to rely upon the accuracy and completeness thereof. 

This assessment does not wholly eliminate uncertainty regarding the potential for existing or future costs, 
hazards or losses in connection with a property. No physical or destructive testing and no design 
calculations have been performed unless specifically recorded. Conditions existing but not recorded were 
not apparent given the level of study undertaken. We can perform further investigation on items of 
concern if so required. 
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