Reflections on the Golden Gate and Hoan Bridges 

Comments sent to WisDOT on Nov. 16th 

Letter to Senator Larson on Nov. 11th 

Comments sent to WisDOT on Nov. 3rd, along with WisDOT reply 

-------------------------------------------------------------------------------------- 

<Some thoughts on the Golden Gate Bridge (GGB) alongside the Hoan. 

The two bridges are distinct, different bridges, however, there are a number of similarities that make a comparison worth doing as it pertains to the current discussions about the Hoan. What follows is incomplete and is only meant as a starting point. Some points I've already mentioned in earlier comments on the WisDOT feasibility study. 


Sources 

Personal experience; 

The Golden Gate Bridge, publ. by the Golden Gate Bridge and Highway District in 1938; 

Website - http://www.goldengatebridge.org/research/factsGGBDesign.php; 

Website - http://bridgehunter.com/wi/milwaukee/B400400001B0000/; 


Dimensions 

Length: GGB about 1.7 miles; Hoan about 2 miles. 

Longest span: GGB is 4,200 feet; Hoan is 600 feet. 

Height above navigable waterway: GGB is 220 feet; Hoan is 120 feet. 

Width between centerline of main trusses: GGB is 90 feet; Hoan is 118 feet. 

Sidewalks: GGB has two, each is 10 feet wide; Hoan has none. 

Clear width, vehicle travel: GGB is 62 feet; Hoan has two, each is 52 feet wide. 

Number of lanes: GGB has 6; Hoan has 6. 

Lane width: GGB is 10.33 feet; Hoan is 12 feet. 


Loading (noting mainly the differences) 

GGB, because of its long span, height, and flexibility, wind has a large impact. 

GGB is subject to seismic forces. 

GGB has a pedestrian loading. 

Hoan has a larger thermal range to account for. 

Hoan must account for snow and ice. 

Both the Hoan and GGB are in a corrosive environment. 


Safety 

Breakdown lane: GGB has none; Hoan has a 6 foot on left and a 10 foot on right, both directions. 

Center barrier: GGB has none; Hoan has two, combined width is 4 feet. 


Facts, Figures, Dollars 

Facts and figures can cause peoples eyes to glaze over. 

As soon as you mention a cost in dollars, suddenly people are all ears. 

Replacement cost of Hoan: $800 M, from an Aug. 23, 2009 Journal Sentinel article by Tom Held. 


Summary 

Lane widths: GGB has 6 lanes of traffic crammed into 62 feet, translating into lane widths of 10.33 feet, a lot smaller than the 12 feet quoted in the WisDOT report. This leads one to see the obvious hypocrisy in traffic planners when they say, "We can't have lanes narrower than 12 feet," because if they need to add more traffic lanes they will somehow find a way. This, I suspect, is one of the reasons why there are such huge shoulders on the Hoan--the built in allowance for adding more traffic lanes in the future: [52 - 2*4 = 44 feet; divide this by 4 lanes and you get 11 foot lanes, with 4 foot shoulders on either side.] 

Safety: Note that there are no breakdown lanes on either side of the GGB. They've found other ways to deal with this issue. I mentioned somewhere in earlier comments that bridge deck space, as exists on the GGB and Hoan, is one of the more expensive pieces of real estate there is, from a bridge engineering standpoint. You don't build wide shoulders in these specific instances because it's too damn expensive. Save the shoulder area for when you're over dry land where the real estate is cheap. I believe what is done for both the GGB and the Oakland-Bay bridge is to have large tow trucks waiting around the clock to immediately respond to stalled vehicles, provide assistance, and push the vehicles off the bridge and away from traffic. This is a much safer approach than to have drivers fend for themselves on the bridge if their car happens to break down. 

Safety: My sister says, "It's never safe to drive 50 mph in a car on the Hoan." Does this mean we shouldn't do it? Safety means different things to different people. 

Snow: How much of the Hoan deck, which translates into $$, do we want to set aside for snow storage? How often is this necessary during an average winter? How quickly can we clear the bridge of snow after a major event? Are there cheaper places to store snow than on the Hoan? 

Shoulders: The Hoan has 16 feet of shoulder (out of 52), each direction, which is used for both breakdowns and snow. The GGB has none. You could say that the GGB is fully utilized, while the Hoan has set aside 31% of itself to deal with these singular events. Is this excessive? I would say so. The GGB is a near-perfect bridge, so it may not be fair to compare it to the Hoan, but why not strive for the best. The State (meaning us) has spent a lot of money to build the Hoan, and I believe it's not being used to it's full potential, which translates into "wasted" money. And taken to the extreme, if you were to use the GGB lane widths on the Hoan, the total Hoan shoulder width becomes 21 feet and this value becomes 40%. Wow! 40% of $800 M is $320 M! The untapped potential of the Hoan lies somewhere between $0 and $320 M (if we are to believe the $800 M figure quoted above). At the Nov. public meeting there was a comment made about the Hoan being the Taj Mahal of bridges. I would second that sentiment. 

---------------------------------------------------------------------------------------- 

<Sent to Ms. Gellings, WisDOT on Nov. 16th: 

To begin with, let me note that, for the sake of brevity, I will not repeat here any of my past comments and questions, which leads to my first question. What are you doing with all of the inquiries your office is receiving from the public? Would you consider posting online all of the comments raised along with your responses, and consider doing this in a timely manner prior to the date set for final decision, so that others from the public may study? There are other ideas floating about and it would be good to hear what they are (the reversible express lanes for instance). Personally, I’ve attempted to keep several elected officials informed, but I imagine most have not. 

) Page 24 - Description of Alternatives - Are you considering additional Alternatives other than the 5 presented in the draft feasibility study--including alternatives suggested by the public--to determine the most cost-effective means of incorporating a shared-use path? If not, why not (this is a feasibility study)? If yes, will you be developing cost estimates for these additional alternatives? 

) Page 20 - Existing Shoulder Widths - Why is there 16 ft. of shoulder in each direction to begin with? When the Hoan was designed did planners envision the future expansion of traffic from 3 to 4 lanes? If this is the case, then hypothetically, if overnight, traffic volumes doubled, and we had LA-style gridlock on the bridge at all hours, and the public demanded that officials open up a 4th lane of traffic across the Hoan, could the Hoan handle this, and might this be a solution--hypothetically--to accommodate future traffic demands? If the answer is Yes to this hypothetical question, wouldn’t you have to violate the ‘so-called’ minimum lane widths and minimum shoulder widths that you so strenuously defended in the last public meeting (and in earlier correspondence with me)? 

) Page 20 - Existing Shoulder Widths - Exhibit 3.1 shows the existing bridge has a total of 32 ft (out of a total of 104 ft) of open area across its deck that’s been set aside for emergency breakdown, temporary snow storage, plus the potential for (heaven forbid) future traffic expansion. This 32 ft. equates to 31% of the bridge deck that is sitting idle, except for singular emergency situations. Let me repeat: On a daily basis, including during peak operation, 31% of the entire bridge is not being used--31%! (and this is a conservative calculation, with the real number actually slightly higher, if you take into account reduced lane widths, and possible(?) deck widening in some locations). Long-span bridge decks located over a navigable waterway are some of the more expensive bits of real estate there are, from a bridge engineering standpoint, and you don't want to have large areas of a bridge deck sit unused or underutilized. It’s a waste of money. The Golden Gate Bridge, for example, is fully utilized and has 0% of its bridge deck sitting idle. A lot of money has been spent to build the Hoan Bridge, and is still being spent to maintain it, and you want to fully utilize this investment. In my eyes, this idle 31% seems excessive (31% of idle bridge deck area equates to 31% of the costs in $$). How does the Hoan compare in this regard to other long-span bridges within the State of WI (excluding bridges where shoulder widths incorporate additional lanes for future traffic growth)? 

) Page 22 - Shoulder Width Design Criteria - Could you (and other responsible parties), if asked, develop an enhanced emergency response plan that would allow for better utilization of the Hoan bridge deck with regards to reducing shoulder widths below the existing 6 ft. and 10 ft.? Sheriff Clarke’s representitive, in the public information meeting held on Nov. 14th, noted the unfortunate incident that recently occurred in which a motorist was killed while standing on the bridge after their vehicle stopped. I believe this is the case, that for both the Golden Gate and Oakland-Bay Bridge in CA, when a stopped vehicle is detected on these bridges, a safety truck is immediately dispatched to provide service and push the vehicle off the bridge and out of harms way. Could a similar approach be used here for motorist safety in reduced shoulder width scenarios? 

) Page 22 - Shoulder Width Design Criteria - The same for snow storage and removal. Could you (and other responsible parties), if asked, develop an emergency response plan that would allow for better utilization of the Hoan bridge deck? Aren’t there cheaper places to store snow than on the bridge deck? 

) Page 22 - Traffic Lane Width Design Criteria - Is it feasible to use a smaller traffic lane width than the 12 ft. shown in Table 4.1? 

) Page 22 - Shared-Use Path Width Design Criteria - Is it feasible to use a smaller path width on the bridge than the 12 ft. shown in Table 4.1 in instances where there would be no demands placed on the path from bridge inspection equipment? 

) Page 41, 42, Figure 6.6 - Freeway LOS Design Descriptions - In your analysis of the several ‘basic’ freeway segments identified in the study as critical you use a ‘design’ standard. This design standard is then applied to an existing segment to determine if the existing segment passes or fails. Is this typical? Do you use this same methodology on other rehabilitation projects when evaluating existing bridges? 

) Page 43, 51, 52 - Evaluation of Existing and Future LOS - Have there been any other bridge rehabilitation projects within Milwaukee County or the State where, after completion, the freeway/interstate segment is projected to operate below the WisDOT design standard within the life of the segment? If any, could you please list them, along with the reason why the rehabilitation was allowed to proceed even though it failed to meet WisDOT design standards? 

) Page 43, 51, 52 - Evaluation of Existing and Future LOS - I don’t see any analysis of the ‘basic’ freeway segments I would identify as the on-ramp connecting the NB Hoan traffic with I-794 WB, or the viaduct just beyond the car ferry exit that connects the SB Hoan with the Lake Parkway. Both are two-lane curved bridge segments posted at 50 mph. Do these pass your LOS ‘D’ design standard for 2035? 

) Page 17, 22, 23, 61 - Scope of Project - In your reply to my earlier submittal, you stated that some structural retrofitting will take place, but that the extent won’t be known until the preliminary design phase of the project. And it is clear that some replacement/reconstruction will take place, namely the entire bridge deck. The term ‘retrofit’ has multiple meanings. After the 1989 Loma Prieta earthquake in CA and the collapse of the Cypress Street Viaduct, there was a new appreciation of earthquake loading and an immediate reevaluation of existing bridges was undertaken. Anything and everything was done, short of tear-down, to retrofit existing structures in order to prevent a catastrophic collapse, as retrofitting is nearly always cheaper and faster than replacement. Now I don’t expect you to start wrapping the piers in steel, but I do want make sure that I clearly understand your criteria for consideration of shared-use path alternatives: Are you considering any and all alternatives for a shared-use path that meet your design criteria, except those that require the tear-down and replacement of the existing bridge (meaning others that may not have made it into your draft feasibility study), and are you costing these out to determine which is the most cost-effective? 

) Page 59 - Bridge Deck Continuity - In your response to my earlier question you stated that in the final draft report you will clarify that maintaining the gap between the bridges is a preferable alternative. But is it feasible to connect NB & SB bridge decks? 

) Page 27, 20 - Deck Widening - In your response to my earlier question you stated that the approaches could be widened by 3 ft. for pedestrian loading and (0) ft. for normal vehicular loading without requiring additional retrofitting of superstructure. Is it feasible to retrofit the superstructure (without retrofitting the substructure) to allow for some widening of the bridge deck under vehicular loading? If so, how much widening could occur on the approaches before the substructure becomes critical? 

) Page 24 - Alternative 1A - In this alternative, wouldn’t it be advisable to periodically provide pedestrian bump-out areas on the east side of the path so that pedestrians and bicyclists could stop and rest somewhere and remain out of the way of flowing bicycles? 

) Page 24 - Alternative 1B - In my previous comments, I suggested modifying Alt. 1B, making the bridge decks continuous, and locating the shared-use path directly down the center of the bridge. You did not comment on this plan other than to say (indirectly) that it is preferable to maintain a gap between the NB & SB bridge decks. Is the before mentioned Alternate 1B-Modified feasible? If bridge deck continuity is feasible, how does this alternative’s cost compare to the other alternatives? 

) Page 30 - Alternate 3B - The remainder of this email is an expanded description of a possible option to the Feasibility Study’s Alternative 3B, what I would call, Alternate 3B-Modified. It brings the shared-use path down nearly to the deck level. It would likely be significantly cheaper than $ 95.5 M, and it may address the two red-flag concerns identified in the draft report, that of structural feasibility and maintenance. It’s based on the following assumptions: 

-That there are 3 lanes of traffic, NB & SB. 

-That the gap is maintained between the NB & SB bridges. 

-That it’s feasible to use a 10 ft. to 12 ft. wide shared-use path. 

-That it’s feasible to use shoulder widths below the 6 ft. and 10 ft. existing (and sign accordingly). 

-That a 4 ft. wide left shoulder is acceptable. 

-That, in certain instances described below, it’s feasible to use vehicle lane widths below the 12 ft. existing (and sign accordingly). 

-That, in certain instances described below, it’s feasible to widen the bridge deck of the approaches (as described above). 


Alternate 3B-Modified: 

-The basic cross-sectional layout is a short steel frame (shaped like TT ), with two legs, and a top cross-member that provides the base for the path. 

-One of the legs would be pinned so as to maintain the separateness of the NB & SB bridges. 

-The typical frame would be centered on the bridge. 

-Each frame would not need to be robust because the frames could be located often along the length of the bridge. 

-The new left-side vehicular barriers would be situated partially below the cross-member ; here I’ve assumed that the end of the cross-member would be set back from the inside face of the new barrier by roughly half its width, or 0.75 ft. 

-The outside face of the assumed 1 ft. wide pedestrian railing would match the end of the cross-member, placing it also roughly 0.75 ft. back from the inside face of the new vehicular barrier. 

-The height of the legs would be such as to allow for both maintenance access to the path, and the possible replacement of the 42 in. high vehicular barriers. 

-The width between the legs would be set to optimize load distribution to the existing bridge girders; and concrete pads could be used at their base to better distribute the load across the deck. 

Let me define some variables, and then I’ll summarize the results for varying path widths, lane widths, and right shoulder widths: 

W-L 
= Vehicle lane widths. 

W-RS = Right shoulder width, NB & SB. 

W-P
= Shared-use path width. 

W-B
= Distance between the outside faces of the new left-side vehicle barriers. 

To begin with, the baseline minimum W-B (using variables from the Alt. 1A presentation of 4 ft. wide left and 8 ft. wide right shoulders) = 

W-B = 108 - 2(4 + 36 + 8) - 2(1.5) = 9 ft. 

The resultant path width W-P = 9 + 2(0.75) - 2(1) = 8.5 ft. 

    W-P       W-L       W-RS 

    8.5 ft.    12.0 ft.    8.0 ft. 

    10.0       12.0       7.25 

    10.0       11.75      8.0 

    12.0       12.0       6.25 

    12.0       11.42      8.0 

    14.0       12.0       5.25 

    14.0       11.08      8.0 

Are any of these scenarios feasible? 

These numbers reflect a 1 ft. wide pedestrian barrier. Could we use a narrower barrier for this design, thereby widening W-P accordingly? 

These numbers reflect no widening of the bridge deck on the approach. If it’s feasible to widen the approach deck by only 1.75 ft., than for the 12 ft. path case shown above, W-L would be 12.0 ft. and W-RS would be 8.0 ft., and we would have a W-L = 11.42 ft. only over the main span portion of the bridge. Would this be feasible? 

---------------------------------------------------------------------------------------- 

<Sent to Senator Larson on Nov. 11th: 

Senator Larson, 

Last week I sent you my comments regarding the feasibility study recently released by WisDOT. I also submitted this to Ms Gellings at WisDOT. With Ms Gellings reply now in hand (which I've only just received), I feel it prudent to complete the circle now and resubmit both my initial review along with her reply together. You'll find them at the end of this email. 

Pay particular attention to the following items where I feel further discussion is still warranted between the public and WisDOT : 

-Page 12 - Scope of project: It may be worth the time to take a second look about expanding the scope. 

-Page 118 - Estimated project cost between $275 - $350 M. 

-Page 17 - To accommodate a shared-use path onto the existing bridge, can this be accomplished by means of retrofitting (rather than replacement) of the existing structure? Replacing is obviously out of the question. 

-Page 22 - Narrow shoulders: Could you not develop an emergency strategy that both quickly and efficiently clears the bridge of snow after a snow event, and provide for safety vehicles to immediately respond to stalled vehicles? 

-Page 23 - It appears that a 12 ft bike path is the minimum width for one located along the edge of the bridge. 

-Page 42 - The use of LOS 'D' as a design requirement - I still do not understand WisDOT's inflexibility on this issue. 

-Modified Alternative 1A - Modifying Alternative 1A (as it appears in the report) to a configuration resembling something I've outlined below, with 3 lanes of NB traffic, appears not to be an option for 2 reasons: The main span bridge deck cannot be widened, and connecting the NB & SB bridge decks is not advisable. Therefore, respecting the existing roadway barriers, and assuming that you could develop a plan that implements 4 ft shoulders, the only way to maintain 3 lanes of traffic, plus provide for adequate bridge inspection access with the use of a 12 ft min. bike path width, would be to establish lane widths of around 10.33 ft. 

-Modified Alternative 1B - Modifying Alternative 1B (as it appears in the report) to a configuration resembling something I've outlined below, appears not to be an option for 1 reason: Connecting the NB & SB bridge decks is not advisable and a gap should be maintained. There may, however, still be a way of locating a path down the centerline of the bridge, at the same level of the existing deck. The new path would need to be isolated (thermally) from the existing bridge deck is such a way that expansion and contraction of the bridge across its width would not be transferable through this new path. This would require further review, and it may be that Alternative 3B is the most cost-effective means of running the shared-use path down the centerline of the bridge. 

--- 

I'd also like to address here one additional point that has yet to be discussed. The bridge deck of a long-span bridge such as the Hoan, which is located over a navigable waterway, is one of the more expensive bits of real estate there is, from a bridge engineering standpoint, and you don't want to have large areas of a bridge deck sit unused or underutilized. If you look at Exhibit 3.1 (page 20 of the report), just the existing bridge as it sits today (without any future modifications that could take place) has a total of 32 ft (out of a total of 104 ft) of open area across its deck that is unused except for emergency, snow removal purposes, plus the potential of future traffic needs; note that the whole issue of future needs is a topic open for discussion, but let's assume for now that 3 lanes in each direction will suffice. So, this 32 ft of open deck area equates to 31% of the bridge deck that is sitting idle, except for singular emergency situations. Let me repeat: On a daily basis 31% of the bridge is not being used--31%! (and this is a conservative calculation, with the real number actually slightly higher, if you were to take into account things like a reduction in lane widths, possible deck widening, possibly connecting the NB & SB decks and making them continuous, and current traffic volumes being smaller than the 3-lane bridge capacity). In my eyes this 31% is excessive. The Golden Gate Bridge, for example, is fully utilized and has 0% of its bridge deck sitting idle. A lot of money has already been spent to build the Hoan Bridge, and is still being spent to maintain it, and you want to fully utilize this investment. 

The bottom line question to WisDOT - "If you were tasked with devising a method to add a shared-use path (of a constant or even varying width, but still sufficient for bike and pedestrian travel) to the Hoan bridge, while still maintaining 3 lanes of traffic in both directions, could you do it?" 

And a follow-up question would be - Can we all agree that there is value in adding a shared-use path to the Hoan Bridge, that it's not merely an expense? If the answer is yes, than I wish you (WisDOT) would change your POV, change your mission from one of asking, Whether or not this is feasible? to one of, What is most cost-effective means of adding a shared-use path to the Hoan Bridge? The addition of such a path will become an asset to the area, adding value to the lakefront, adding value to the City and County of Milwaukee, and adding value to the State of Wisconsin. 

So I see three possible courses of action, that's if we were to agree with the premise that doing nothing is not an option and that this figure of 31% is unacceptable: 

-We could proceed with Alternative 1A in its present form and accept the loss of one NB lane, which would be the cheapest; 

-Or we could investigate further the Alternatives (as outlined in the draft report) plus determine if there are any additional options that are being overlooked, to determine which is the most cost-effective way to include a shared-use path while still maintaining 3 lanes of traffic in both directions; 

-Or we could investigate combining these two approaches, and by that I mean to initially accept the loss of one NB lane, but also build into the structural work that we're doing now the contingency that if in the future we find that we do require 3 lanes in both directions, we could easily and efficiently reconfigure the bridge deck and lane layout to add 1 more in the NB direction. 

Thank you for your time and consideration. 

Sincerely, 

Al Heldermon 

---------------------------------------------------------------------------------------- 

<Sent to Ms. Gellings, WisDOT on Nov. 3rd; along with her reply (in blue): 

Dear Mr. Heldermon, 

I did my best to clearly respond to your comments. Some of your comments may be better addressed by phone, so feel free to give me a call anytime next week. 

Thank you for taking the time to review the report and help generate ideas. Having other experts review the work can provide a fresh perspective. 

Sincerely, 

Carolynn Gellings, PE 

Southeast Freeways Group 

Wisconsin Department of Transportation 

Office:  (262) 548 - 8716 

From: Al Heldermon [bassui@earthlink.net] 

Sent: Thursday, November 03, 2011 10:04 AM 

To: Gellings, Carolynn - DOT 

Subject: Hoan Bridge Bike Path Feasibility Study 

Ms Gellings, 

Below is a list of questions, comments, and concerns I have with the study that was released by WisDOT regarding the feasibility of adding a shared-use path across the Hoan bridge. Please pay particular attention to what I've called "modified alternatives." To my eye, as a bridge engineer, there appear to be several possible options that have been excluded from the feasibility study. 

Thank you for your time, 

Al Heldermon 

------------------------------ 

       General Comments and Questions 

) Page 12 - Purpose of Report; Can the purpose of the report be expanded to include "the study of the most cost-effective means of adding a shared-use path along Interstate 794 (specifically the Hoan Bridge) per FHWA guidelines?" 

This was strictly a feasibility study to investigate the impacts of a bicycle/pedestrian facility on traffic and the existing structure. This was not a lifecycle study or detailed design; we kept the focus narrow to allow us to achieve our objectives quickly. (The rehabilitation project has a fast-paced schedule, and we need to know whether a shared-use path will be incorporated into our scope fairly soon.) 

) Page 118 - FHWA letter; What is the projected cost of the current transportation project? What would be the amount available for adding a shared-use path? 

The original projected estimate for the project is $275 - $350M. We are currently in the process of developing an updated cost estimate. Because this cost estimate is very preliminary, the specific amount available for bicycle and pedestrian accommodations has not been identified. 
) Page 17 - Scope of current project (rehabilitation of the current bridge structure) does not entail any major modification to the existing bridge. Can the "scope of current project" be expanded to include a structural retrofit (reconstruction of the main span) of the existing bridge to accommodate the addition of a shared-use path (as per FHWA 23 U.S.C. 217(e) stated above)? Clarify the the differences between the phrases "rehabilitation of the current bridge" and "reconstruction of the main span." It is unclear to me where WisDOT stands on this point. Also, see comments for Page 61 below. 

The current scope of the rehabilitation project some structural retrofitting (for example, the shiplap joints will be retrofitted), but the extent of these structural improvements will be determined during the preliminary design phase of the project. Rehabilitation for our project indicates deck replacement, steel repainting, some structural improvements. Reconstruction of the main span (out of the scope of our project) means replacing the structure—piers, arch, etc… The main purpose of that statement was to indicate that we are not reconstructing the bridge and therefore, the arches and tie girders are a width constraint for certain alternatives considered. 

) Page 22 - Both the left and right shoulder widths can be reduced to as small as 4 ft. Why was this excluded from WisDOT's considerations when preparing their study? 
While long structure standards allow for the reduced shoulder width, the importance of maintaining a wide enough shoulder to act as a breakdown lane (especially on such a long structure) was a critical factor in not proposing an alternative with 4' shoulders. Additionally, from a maintenance perspective, 4’ shoulders are not advised for snow storage, as this eliminates a storage area for snow during large snowfalls.   
) Page 22, 24 - Only a bike width of 14 ft was considered in the review. Why can't a smaller one be considered, say 12 ft of even 10 ft? Is this something for the Bike Federation to address? I would hate to hear someone say later that, We could have accommodated a 10 ft lane but you guys wanted a 14 ft one. 

A main reason for the wider path is the inspection equipment clearance (see Page 23 below). 

Another reason for choosing the desirable width (14') was the grade. On long, steep grades, a wider path can accommodate weaving that occurs with steeper grades and less experienced riders. (Plus, this is a shared-use path that includes pedestrians.) 

) Page 23 - A 12 ft minimum width (of bike lane) is needed along outside edge of bridge (east side) to accommodate existing inspection equipment. Can different equipment be used that will fit within a 10 ft bike lane? If not, can the inspection methods be altered such that now, what had previously been done using equipment from the top deck of the bridge, now be done through access from below the bridge deck? Could a combination of these altered methods be devised to adequately inspect the bridge with a 10 ft bike lane running along the east edge of the bridge deck? 

1.    For the A-62 inspection vehicle, 8 feet of lateral clearance plus another 2 feet on each side for maneuverability, safety concerns, and operator access when the boom is being deployed or stowed, is preferred. Additionally, it requires a maximum of about 5 ft. of vertical clearance for deployment of the boom and 11 ft. of functional clearance during the inspection. The types of rail and fencing utilized on bike and pedestrian facilities on bridges such as the Hoan is also a key consideration when considering the functionality of the inspection equipment.     
2.    There is no viable alternative to an A-62 for equipment purposes, especially with respect to inspecting the fracture critical members of the structure. The definition of a fracture critical member (FCM), as defined by 23 CFR 650.305, is a steel member in tension whose failure would probably cause a portion of or the entire bridge to collapse. It goes on to state that these members require a hands-on inspection every two years. If we were to hypothetically conduct an FCM inspection from the ground utilizing man-lifts, etc. several problems could occur, including, but certainly not limited to: ambient weather concerns, especially with wind; ground obstacles on Jones Island and Summerfest; the need to rent a barge every two years to get across the span, and efficiency of the inspection with respect to man-hours to conduct the inspection. 
) Page 24 - Alternative 1A (see comments below for modified alternatives). 

) Page 24 - Alternative 1B (see comments below for modified alternatives). 

) Page 27 - Alternative 2A (see comments below for Alternate 1A modified). 

) Page 27 - Alternative 2B (see comments below for Alternate 1B modified). 

) Page 27, 20 - Alternative 2E; It's stated that "the maximum amount the bridge could be widened is 3 ft on the approach spans and no widening on the main span (without requiring modifications to the existing superstructure or substructure)." According to the drawing on page 20, some space exists (approx. 1 to 1.5 ft) between the outside face of the existing barrier and the inside face of the arch on the main span. What are you basing your statement that the bridge cannot be widened on the main span? Is it impossible? If not, what would be required? 

Alternative 2E involved investigation of the existing structure to see how much widening could be added without requiring any retrofits to the existing superstructure. The report states that the approaches could be widened by 3 feet for pedestrian loading, but zero feet for normal vehicular loading (beyond an emergency vehicle or inspection equipment). While the current configuration has pedestrian loading the exterior girder, there is no guarantee that future reconstruction, rehabilitation, or staging configurations would not place a vehicle lane over the exterior girder. 
On the main span, the space between the arch and the deck is required for a couple of reasons. The open space allows for access and inspection of all portions of the fracture critical tie girder. Per FDM 11-35 Attachment 1.5 the lateral clearance from the concrete barrier face at the toe to the face of a fixed object shall be a minimum of 2’-6”. Additional distances are required for structure protection in order to be in compliance with current AASHTO LRFD design criteria. 

) Page 42 - I'm unable to read the design requirements stated within the sentence "WisDOT designs freeway systems in Milw. Co. at LOS 'D' condition during ???? periods" due to the DRAFT stamp. I'm assuming it says "peak" because this is what they then use. 

Correct--WisDOT uses ‘peak’ period LOS. 

) Page 42 - Why can't WisDOT alter their design criteria of LOS 'D' condition during peak periods and make an exception for the Hoan Bridge? I don't have much background in this but these criteria are not set in stone. To me it seems very limiting to rule out the shared-use path because you may not be able to drive 55 mph on the bridge between 7-8 AM. I do realize, however, that for morning commuters this may be essential, but it seems that there should be some kind of flexibility on this. The Lake Park freeway south of the Hoan, for example, is not posted at 55 mph. Could this segment of the Hoan freeway be redesignated, or have a different posted speed? 

The Hoan bridge is part of the Interstate Highway System which is intended for higher speed travel and efficient LOS operation. WisDOT policy is to provide a minimum LOS D operation on the freeway system in Milwaukee County and typically LOS C on all other freeway/interstate system roadways. The Lake Parkway south of the Hoan Bridge is not a freeway facility after Oklahoma Avenue but rather designed as a parkway with intended lower design speeds. Changing the speed limit on roadways that people feel are safe to drive a higher speeds can result in increased traffic safety crash problems. 

) Page 52 - Summary; The statement that reads "peak weekday morning and evening traffic conditions will fall below WisDOT LOS 'D' design requirements" I believe is in error. I didn't see any analysis for Alt. 1A showing that the northbound lanes in the evening fail WisDOT standards. 

The statement is intended to reference Morning northbound and evening southbound operation if a lane is removed for a bike/ped lane respectively. Northbound traffic does fall below LOS D during the evening peak hour with only 2 lanes of traffic and a bike/ped lane. The summary statement could be reworded with more specifics about direction of travel, time period and lane conditions and we will look to clarify in our final draft. 

) Page 59 - It's stated that the bridge decks could be made continuous between the NB & SB lanes. Note: Any change in loading would still need to be evaluated. 

The report reads:       

The gap could be eliminated and the decks for the two structures could be made continuous. In order to prevent cracking in the deck, diaphragms and connector plates will need to be added between the two girders under the median. Another option to minimize impacts to the structure would be to maintain the gap between the northbound and southbound structures and add a low curb along the west edge of the pedestrian path. This curb would prevent water from draining onto the steel superstructure below the deck. 

Our final draft will likely clarify that maintaining the gap is a preferable alternative for several reasons, including: 

·        The width of the structure is separated into the northbound and southbound sections. Each section is approximately 57 feet wide. If the two sections were combined into one wider structure it would be approximately 114 feet wide. The thermal movement of the structure this wide must be accounted for. The structure is normally designed for the thermal movement along the length of the bridge, but the thermal movement, in the transverse direction, must also be considered in any bridge that is over approximately 50 feet wide according to the Wisconsin Bridge Design Manual. Each structure is designed for a thermal movement of 1.1 inches for every 100 feet. If the structure were 114 feet wide the support bearings must be design for the longitudinal thermal movement plus the transverse thermal movement of 0.55 inches. Existing bearings would have to be replaced with specialized bearings to account for this double thermal movement. 

·        If the northbound and southbound roadways were combined into one wide roadway additional steel members would have to be fabricated and installed for the entire length of the structure. Connector plates and diaphragms are required to be installed on the median girders to maintain similar vertical deflections. Field welding is necessary to install the vertical connector plates. Due to the fatigue consideration of the existing steel beams, field welding is not commonly approved due to the difficulty of getting a good quality weld. 

) Page 61 - Alternative 2A; It's stated here that this option would require "major retrofitting" to the main span of the Hoan. This seems to contradict the limitations WisDOT had previously placed on this feasibility study, Page 17 above. Are we to assume the this feasibility study allows, and WisDOT is willing to entertain, major retrofitting of the Hoan Bridge? 

See my response to Page 17, above. The scope of the project is a broad description of the necessary work that will be further defined during the data gathering and investigation stages of preliminary design. 

) Page 64 - Alternative 3B; Same comments as for Alternative 2A above, page 61. 

See my response above. 

----------------------------- 

       Modified Alternatives: Why were these not studied? 

Note: Based on the below stated assumptions, other permutations than what are described below are possible for the layout of the bridge lanes and shared-use path for Alt. 1A & 1B. 

The following is a list of possible options to the alternatives put forth in the draft report. These are based on one or more of the following assumptions being met: See my responses above relating to some of these assumptions. 
1) That no exception can be made to the 3 lanes of traffic being required in both the NB and SB directions. 

2) That the scope of the current project can be altered to allow for the major retrofitting of the bridge to be done. 

3) That a 10 ft or 12 ft wide (or combination of the two) shared-use path is acceptable. 

4) That a new inspection regime can be devised to accommodate a 10 ft bike lane along the east side. 

5) That the bridge deck can be widened by approx. 1 to 1.5 ft on the main span, and 3 ft on the approaches. 

6) That the bridge decks can be made continuous between the NB & SB lanes. 

7) That the lane width can be reduced to below 12 ft, and yellow cautionary "Narrow Road" signs can be posted. 

       Alternate 1A.1 

Note (per drawing of existing conditions on page 20): Clear width between trusses = 114 ft; Distance from centerline of bridge to face of truss = 52 + 3 + 4/2 = 57 ft. 

A) Remove existing barrier east side; extend width of NB bridge deck to the face of arch (shown on page 20). 

B) Situate 10 ft wide shared-use path along right NB edge of bridge. 

C) Use a 1 ft wide exterior barrier for path (per drawing on page 29). 

D) Use a 1.5 ft wide traffic barrier separating path from traffic (per drawing on page 58). 

E) Use a 4 ft left & right shoulder width. 

F) Use 3 lanes of NB traffic, each 12 ft wide. 

G) Close gap and make bridge deck continuous across NB & SB lanes (per page 59). 

H) Remove the 2 existing barriers along center of bridge; replace with a single barrier, 1.5 ft wide (per drawing page 60). This barrier would actually have to be double faced concrete barrier that has a toe to toe width of 2’. 

If you were to sketch this out, adding up the distances, the new single barrier separating the NB & SB traffic runs roughly down the centerline of the bridge: 1 + 10 + 1.5 + 4 + 36 + 4 + 1.5/2 = 57.25 ft. 

       Alternate 1A.2 

Same as Alt. 1A.1, except use a 12 ft wide bike path. 

This would shift the center barrier to 59.25 ft away from face of NB truss. 

This would lead to the clear travel width for the SB lanes to 111 - 59.25 - 1.5/2 = 51 ft, resulting in a 1 ft loss of shoulder width for the SB lanes. 

       Alternate 1A.3 

Same as Alt. 1A.1, except increase right shoulder width to 7 ft. 

Reduce NB lane widths from 12 ft to 11 ft. 

       Alternate 1A.4 

Same as Alt. 1A.1, except for the approaches widen the bridge deck by 3 ft., and here use a 12 ft. wide path (approx.). 

       Alternate 1B.1 

Note (per dwg. of existing conditions on p. 20): Distance from centerline of bridge to inside face of external barrier = 54 ft. 

A) Close gap and make bridge deck continuous across NB & SB lanes (per page 59). 

B) Remove the 2 existing barriers along center of bridge. 

C) Use a 10 ft bike path width, except run it down the center line of the bridge. 

D) Place 1.5 ft wide barriers on either side of path (per drawing on page 60). 

E) Use a 4 ft wide left shoulder for both NB & SB traffic. 

F) Use 3 lanes of traffic, NB & SB, all at 12 ft. wide. 

G) Maintain existing barriers along exterior edges. 

The resulting right shoulder width, NB & SB, is 54 - 10/2 - 1.5 - 4 - 36 = 7.5 ft. 

By reducing the vehicular travel widths, NB & SB, from 52 ft to 54 - 6.5 = 47.5 ft, does this result in some offsetting benefit in reducing the number of lanes that the bridge be designed for (as the bridge is designed using discrete lane widths; see page 55)? 

Yes, the existing structure, using a different layout will use three discrete traffic lanes. Each element of the bridge has to be analyzed and designed with the worst loading possible of the following conditions; using the traffic loads on one traffic lane, two traffic lanes, or three traffic lanes. There is a reduction factor of 90% that is applied to the three traffic lanes if the element under consideration is controlled by the three traffic lanes. (If the design of the element is controlled by four traffic lanes, the reduction factors 75%.) 

The ultimate strength of the structure is not changed due to the reduction of one traffic lane since many of the elements are controlled by one or two traffic lanes. 

       Alternate 1B.2 

Same as Alt. 1B.1, except use a 12 ft wide bike path. 

This results in the right shoulder widths, NB & SB, of 6.5 ft. 

By reducing the vehicular travel widths, NB & SB, from 52 ft to 54 - 7.5 = 46.5 ft, does this result in some offsetting benefit in reducing the number of lanes that the bridge be designed for (as the bridge is designed using discrete lane widths; see page 55)? 

       Alternate 1B.3 

Same as Alt. 1B.2, except use a right shoulder width, NB & SB, of 8 ft. 

Reduce all travel lane widths from 12 ft to [ 108 - 12 - 2(1.5) - 2(4) - 2(8) ] / 6 = 11.5 ft. 

--Al Heldermon

