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The rehabilitation program commenced in 2001 with replacing the north half of surface deck 
with new timber while leaving the stringers, beams and piling in place. The south half 
substructure condition was significantly impacted by historical riverbank movement and as such 
not recommended for remediation unless riverbank stabilization measures were implemented. 
 
In 2002 the City of Winnipeg proceeded with the riverbank stabilization program as part of the 
Waterfront Drive project. 
 
Upon completion of the riverbank stabilization on both the water and land side of the dock 
structure, the City of Winnipeg continued with remedial work to extend the life of the south half 
dock structure. The work was more extensive than the previous north half remediation and 
consisted of the entire top layer deck replacement with 3”x12” Douglas Fir planks and localized 
12”x12” timber pile cap beams were replaced with steel W200x27 beams. The work also 
included two rows of new timber piles and significant replacement of waterside skirting. The 
work was completed in 2004 and no further remediation other than surficial repairs have been 
implemented since that time. 
 
In 2014, the City of Winnipeg expressed renewed concern regarding the condition of the dock, 
specifically based on the significant ice damage at the upstream South end and localized 
depressed sections of the deck. KGS Group was again retained to conduct an inspection and 
reassess the structural condition, integrity and safe use of the Alexander Dock. This letter report 
describes the inspection findings regarding the current condition of the deck, waterside skirting, 
and accessible portions of the substructure. It also discusses the suitability for use and 
remediation options, where appropriate. 
 
2.0 INSPECTION 
 
The visual inspection of the structure was performed by Mr. N. Kyriakopoulos, P.Eng. The 
inspection was planned in two stages with the top side assessment to be completed in late fall 
of 2014, before winter snow would cover the large deck surface and a second underside 
inspection to be conducted once river levels dropped to seasonal lows and riverbank ground 
freezing allowed safe access. The inspection of the top surface of the timber deck and 
waterside skirting of the Alexander Dock was performed on November 5, 2014. The inspection 
of the accessible areas of the underside of the timber deck and substructure was performed on 
February 6, 2015. Figure 1 summarizes the assessment observations for the underside 
inspection. 
 
2.1 WATERSIDE SKIRTING 
 
In general, the waterside skirting condition ranges from very poor, including sections of entirely 
missing sections, to relatively good condition. The sections in good condition that remain are 
part of the 2004 rehabilitation work. Approximately 90 m of the total dock skirting length of 130 
m require portions or total replacement of damaged skirting timbers. Representative photos are 
attached in Appendix A and typical observations of the skirting inspection are described below: 
 
• Photo 1 displays the extent of the ice damage on the upstream end of the dock. This portion 

of the structure is severely damaged. 
• Photo 2 is an overview of the waterside skirting along the structure. It can be seen that large 

areas of the waterside skirting has been damaged due to river-ice impact and long term 
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deterioration in wet conditions. The approximate lengths of deterioration are provided in 
Figure 1. 

• Photo 3 shows the general deflection (or bulging) near the middle of Section 1, likely the 
result of historical riverbank movement. This movement was noted in previous reports and 
does not appear to have visibly advanced since the dock structure was last rehabilitated. 
However, due to the tolerance of the wood structure construction and damage to localized 
areas, meaningful survey of the structure alignment to compare with the previous 
assessment was not possible. 

• Photo 4 displays the extent of the ice damage along the South half of the skirting. 
• Photo 5 shows the North face of Section 2 with damage in the upper left corner, likely the 

result of long term rot and disintegration. 
 
2.2 TOP SURFACE OF DECK 
 
In general, with the exception of localized areas, the top surface of the deck appeared to be in 
good condition with general observations as follows: 
 
• Photo 6 shows the South end of the deck where several planks have been recently removed 

for remedial works. The exposed area shows that nearly half of the deck width is resting 
directly on the embankment material while the other half-width is supported by the deck 
stringer beams. In the upper riverbank areas it is not possible to determine the condition of 
beams and piles encased in the riverbank. 

• Photo 7 identifies two planks adjacent to the Southern-most slipway that require 
replacement. The boards have developed notches that present trip hazards. 

• Photo 8 presents an overall view of the deck just North of the Southern-most slipway. This 
overall view displays the generally good condition of the deck timbers and the recently 
replaced perimeter timber curb. 

• Photo 9 identifies a depressed area, of approximately 4 m in diameter, where the deck 
planks, or their supporting structure, have deteriorated (softened) and settled. This deck 
area is likely no longer supported on structurally sound stringers, beam and/or piles. 

• Photo 10 displays a localized example of planks that have deteriorated and developed 
notches that present trip hazards. There are approximately a dozen instances of similarly-
deteriorated planks throughout the structure. 

• Photo 11 displays a non-structural side-plank of the Southern Section 2 slipway that may 
present a trip hazard. 

 
2.3 UNDERSIDE OF DECK AND STRINGERS 
 
In general, the deck and the stringers (that were visible) were all in fair to good condition. No 
visible deterioration or warping was noticed. Photo 12 shows a typical view of the underside of 
the deck with stringers. Nearly half (the West side) of the dock supporting structure including 
stringers, beams and piles is encased in the riverbank and not visible for inspection. 
 
2.4 PILECAP BEAMS 
 
In general, the majority of the visible pile cap beams were in fair to good condition, given the 
age of the structure. The major deficiency of the pile cap beams is not the condition of the 
timber members, except for isolated locations; rather, in many locations the beams’ ability to 
support load is compromised or nonexistent due to damaged, split and or misaligned piles. 
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• Photo 13 displays the typical condition of a timber pile cap beam. 
• The timber beams along lines 16 and 17 were noted to be in a deteriorated state. Photo 14 

shows the beam along line 17. 
• With the exception of the damaged and deformed steel W200x27 sections on the upstream 

(South) end of the dock (where the decking is currently removed), the remainder of the 
W200x27 sections were in good condition, as shown in Photo 15. 

• Many of the steel bearing seats that were installed as part of the original construction 
phases, prior to the 2001 KGS Group report, were severely deteriorated, as shown in Photo 
16. Several of these seats were observed to have deteriorated since the previous 
assessment.  

• Several timber pile cap beams spanning between lines C and E were observed to have 
insufficient bearing support on the pile at line C, where movement prior to the riverbank 
stabilization or ongoing creep of the inclined pile had caused the steel seat to tilt towards the 
river (Photo 17). 

• There were several locations observed where beams embedded in the riverbank had 
insufficient bearing contact on the steel bearing seats (Photo 18). These beams still had 
appreciable bearing seat lengths when observed during the 2001 inspection.  

• There were also several locations with beams cantilevering out of the riverbank that had no 
bearing contact on the steel seats (Photo 19). 

• There were several locations where the intermediate support piers of the original timber pile 
cap beams were tilted or shifted out of place (Photo 20). 

 
2.5 TIMBER PILES 
 
In general, the original timber piles were in poor to severely deteriorated condition while the 
timber piles installed during the 2004 rehabilitation were still in good condition. The dock 
structure is supported on 451 timber driven piles as shown on Figure 1. Of these, only 164 are 
visible for inspection. 287 of the 451 are mostly or entirely encased in the riverbank and not 
accessible for a condition assessment. Of the 164 piles inspected, approximately 55% are no 
longer supporting the structure as intended with a summary of compromised condition as 
follows: 
 
• 15 piles (9% of total inspected) have been damaged by ice. 
• 20 locations (12% of inspected) have insufficient bearing area to fully support the timber pile 

cap beam described in the previous section. 
• 40 piles (24% of inspected) are vertically split resulting in reduced capacity that is not 

quantifiable. 
• 17 piles (10% of inspected) are no longer in contact with timber beams. 
 
Representative photos are attached in Appendix A and typical observations of the pile 
inspection observations are described below: 
 
• Photo 21 displays the typical condition of the piles installed after the 2001 KGS Group report 

and the 2004 rehabilitation work. 
• Several piles were found to be significantly inclined (Photo 22). These piles are marked with 

a “T” on Figure 1. 
• Several piles were also found to be split, to varying degree. Photo 23 displays a typical split 

pile. These piles are marked with a “S” on Figure 1. 
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• Several diagonal bracing members were found to be damaged and no longer attached to 

the timber piles (Photo 24). Of the 82 bracing locations inspected, 15 members (18%) 
require replacement. 

 
2.6 UPSTREAM DAMAGED AREA 
 
The upstream area of the dock, which has been damaged due to ice impact, appears to be 
unsalvageable. This area is currently exposed, due to the removal of the decking in this area. 
The underlying structure is severely damaged and deformed, as shown in Photo 25. 
 
3.0 DISCUSSION 
 
The deck and stringers appeared generally in good condition between lines C and E. The deck 
area between lines A and C appears in generally good condition with the exception of localized 
areas, mainly located in the North half of the structure. The underside of decking, stringers, pile 
cap beams and piles between lines A and C are embedded in the riverbank and not accessible 
so they could not be inspected. It is likely that the locally depressed areas are either significantly 
deteriorated or more likely no longer supported on sound stringers and beams. 
 
The condition of several beam bearing seats along line C including those with less than 75 mm 
of contact and beams cantilevering out of the riverbank (not bearing on the support at all) 
present significant concerns to the loading capacity of these areas. Also of concern are several 
beams between line C and E that have spilt piles or displaced piles that no longer support or 
sufficiently support the beams above. A typical pile cap beam was evaluated considering a split 
or removed intermediate support along line D, as in Photo 9. The beam analysis resulted in a 
uniform live load capacity of 3.1 kPa (65 psf). This live load capacity 3.1 kPa is appreciably less 
than the design live load of 4.8 kPa required by the National Building Code of Canada (2010) for 
assembly areas. Sections of the dock where beams are cantilevering out of the riverbank, 
resting on split piles for their end support or supported with insufficient bearing lengths will have 
even further reduction in safe load carrying capacity. 
 
The columns marked with an “S” on Figure 1 were split to varying degrees, with Photo 12 
representing an example. The axial compressive capacity of some of the split piles may be only 
slightly reduced from the design strength of the pile but the current load carrying capacity of 
these piles is difficult to quantify. While load sharing from the decking/stringer system may 
spread the load to more capable piles, the load carrying capacity of the split piles should be 
considered to be reduced, and in some cases negligible. 
 
4.0 CONCLUSIONS AND RECOMMENDATIONS 
 
Following the inspection of the dock structure, we have concluded that: 
 
• The dock structure has experienced enough deterioration to the supporting elements, 

specifically the piles, pile cap beams and stringers that it cannot safely support the deck for 
its current intended use, i.e., riverboat operation and assembly area for the public. As 
described in Section 2, approximately 50% of the piling is no longer supporting the dock 
structure as intended. While a portion of the deteriorated piles still have some capacity, the 
remaining load carrying capability is not quantifiable. Further underside dock access for 
monitoring is difficult and only available during winter when water levels have receded. 
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 A-1  

 
Photo 1 – South waterside skirting damage due to river ice 

 

 
Photo 2 – East waterside skirting damage due to river ice erosion 
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 A-2  

 
Photo 3 – Longitudinal view of Section 1 skirting showing horizontal deflection  

 

 
Photo 4 – View of deteriorated waterside skirting from the North end of Section 2 
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 A-3  

 
Photo 5 – North face of Section 2 with damage in upper left corner 

 

 
Photo 6 – South end of deck with exposed area for remedial works 
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 A-4  

 
Photo 7 – Two planks adjacent to South slipway that require replacement 

 

 
Photo 8 – Overall view of deck looking north; taken just north of South Slipway 
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 A-5  

 
Photo 9 – Area of depressed and deteriorated planks opposite bend marking transition 

between Section 1 and Section 2, approximately 4.5 m in diameter 
 

 
Photo 10 – Plank deterioration resulting in a trip hazard near the Section 1 /  

Section 2 transition 
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 A-6  

 
Photo 11 – Deteriorated plank at southern Section 2 slipway 

 

 
 

Photo 12 – Typical underside view of decking and stringers 
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 A-7  

 
Photo 13 – Typical condition of timber pilec ap beam 

 

 
Photo 14 – Deteriorated pile cap beam at line 17 
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 A-8  

 
Photo 15 – Typical steel W200x27 girder 

 

 
Photo 16 – Deteriorated steel pile cap beam support 



City of Winnipeg Final – Rev 0 
Alexander Dock April 2015 
Inspection and Condition Assessment KGS 14-0107-036 
 

 A-9  

 
Photo 17 – Pile cap beam between E and C; reduced bearing length at steel seat 

 

 
Photo 18 – Insufficient bearing length for beam cantilevering out of riverbank at  

pile along line C 
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 A-10  

 
Photo 19 – Beam cantilevering out from riverbank and not bearing on pile, but supported 

on seat extension of steel beam. Beam has increased deterioration since the 2001 
inspection. 

 
Photo 20 – Intermediate pier support shifted away from original timber pile cap beam 
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 A-11  

 
Photo 21 – Typical condition of remedial piles installed in 2004 

 
Photo 22 – Typical tilted pile support 
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 A-12  

 
Photo 23 – Split pile at line 85 

 
Photo 24 – Diagonal bracing member no long attached to pile 
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 A-13  

 
Photo 25 – Damaged upstream side of Alexander Dock 
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