

PLAN 548, October 2, 2026
INST BIGAZZI: I'm waiting until the clock says 2 o'clock.
You are all very punctual. Hi, everyone.
Welcome back.
We are moving along.
Hopefully no one came on Wednesday. UBC was closed.
Obviously.
We will do a lecture today. We have a second quiz at the end of today.
And then there's going to be a guest lecturer on Wednesday because I will be at the association of Canada conference in Winnipeg.
Monday through Wednesday.
So we will have a guest lecture on Wednesday on shared micromobility systems. A UBC PHD student.
Today we will go through part of lecture three and pick up where we left off in lecture three a week from today.
After the guest lecturer on Wednesday.
Questions about that?
This always happens when I try to rush at the end of the lecture, we will make sure to leave on time today so the next professor is not annoyed at me. We
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were talking about helmet at the end of the last class and I want to cover the last slide here. Quick point on this. And then answering questions you may have.
Q and A on helmets.
But one of the things that often happens is we had a discourse about formal and informal rules of the road.
And there are a lot of things that are strictly speaking illegal but not really enforced and so
this -- operates as if they are not illegal and there's a sense with the helmet laws, it's not enforced so it's not really a problem just to have it on the books but actually, even though it's not generally enforced, it is selectively enforced particularly by police looking for a reason to approach someone on the street that they are suspicious of that they don't otherwise have justification to approach.
So there's -- helmets is one of the many kind of miner traffic violations. You may have heard of broken taillight. Same as being used as a justification to stop and question someone that they suspect for whatever reasons of some more serious crime. Not really enforcing taillights or helmets, it's kind of a tool used by the police system and the



problem with that is that it is really disproportionally applied in the population.
So Seattle also had a bike helmet law and dropped it about four years ago because of the data showing it was vastly disproportionally enforced against people of colour. In the US because of their history they have to record racial information about police incidents. We don't do it in Canada so don't know if it's also happening in Vancouver but I would suspect if we did have records of when the helmet laws are being enforced by police in Vancouver we would see a similar pattern. There are real consequences and it is not just that they are being stopped. Often police interactions leads to subsequent violence so we want to separate that from what we are trying to do, which is transportation.
So we don't -- we don't want our policy measures that are supposed to be used to improve safety to be feeding into some other system in an indirect way.
Questions about this or the helmet discussion we had last week?
Okay.
Then I will move on with lecture 3.


STUDENT: Any justification why they included -- white and



Hispanic in the same group?
INST BIGAZZI: That's a US thing where they -- they have race and ethnicity. And I can be wrong. Not an expert in this but working with their census data before, they consider Hispanic and non-Hispanic to be ethnicity...you can be that combined with a racial identity. If someone knows please correct. So I have they have white, Hispanic, non-white Hispanic as a table.
Anything else?
Okay. Now we will -- this is kind of a focused on bike ped issues but over view of...I will say key concepts in this area. So design can mean a lot of things and actually, the civil engineering program is going through accreditation next year and you won't believe the arguments we have at meetings over what is and is not design. It's contested space and people use this term in a lot of different fields, obviously, engineering design, like structural person say I'm designing a building but then soft ware design, code design is a whole separate thing and there's design used in marketing, and in more of the arts, urban design for example is a pretty different type of design than what we would say in a transportation facility design space.



So when talk about transportation design, as practiced by planners and transportation engineers typically talk talking about selecting design elements and attributes of those elements to meet objectives within some constraints. What are the elements that we are typically designing in a urban street context?
What might those be? What are the things we are designing?
STUDENT: Cross-section.
INST BIGAZZI: Yeah. That means if you look down stream longitudinally what does it look like left to right?
STUDENT: Signs and symbols. STUDENT: Facilities.
INST BIGAZZI: What are the elements of a facility design?
Signs and markings and widths.
STUDENT: Geometry.
INST BIGAZZI: When we say geometry in a transportation context we mean alignment of the road centerline or path centerline so horizontal...alignment.
STUDENT: Interfaces of the facilities. INST BIGAZZI: Yeah. Connection points. STUDENT: Bike storage and parking.
INST BIGAZZI: Good. End of trip facilities. Also the end points and nodes. Good.
What are attributes? Like a sign, or one of the



things mentioned? What are attributes?
STUDENT: Rules of the road.
Speed limitation.


INST BIGAZZI: Sure. If it's a sign specifically may be it would be -- speed limit sign, what is the number?
What sign it is and then you also have the height of the sign. That's in the guidance. Has to be a certain height. Don't want it hitting someone in the head. If you have a crosswalk, the sign has to be sufficiently close to the crosswalk but still out of the travel way.
Yeah.
STUDENT: Traffic...
INST BIGAZZI: Traffic parameters. Yeah, for like --STUDENT: Flow.
INST BIGAZZI: For yeah that would be for -- if you design say a traffic signal, then the attributes of that would be derived from your traffic parameters. If you have a signal as the design element, the timing of that and phasing is attributes.
STUDENT: Ground type and colour.
INST BIGAZZI: Yeah. Good. Surface treatments. What typical objectives designing for.
STUDENT: Safety.



INST BIGAZZI: Big one. What are two common ones across all modes? Safety and --
STUDENT: Mobile.
INST BIGAZZI: Mobile or through put or efficiency. STUDENT: Comfort.
INST BIGAZZI: Anything else?


STUDENT: Clarity.
INST BIGAZZI: Clarity. Yeah I like that. Accessibility good and constraints. Yeah.
STUDENT: Space.
INST BIGAZZI: Space is typically the number one constraint. It's not money as often as it is space.
Particularly in urban environment.
So we have limited space. Said money. Cost is one. What else?
STUDENT: Terrain.
INST BIGAZZI: Good. Another one?


STUDENT: I know streets different owners. Provincial and county. States, they have different guide lines for what is allowed.
INST BIGAZZI: As designer, we have a operate within the regulatory con strains.
STUDENT:...



INST BIGAZZI: Yeah. That usually comes to us indirectly through the jurisdiction but if we insight public out rage, then it will -- you may hear about it because often as a practitioner you have to go to the public meeting but the real threat is you as a consultant draw the ire of the politician and then the director of transportation, whoever is in charge.
STUDENT: Language.


INST BIGAZZI: Language. Yeah.
Good one.


STUDENT: Also like physical limitations. Like, people with poor eye sight.
INST BIGAZZI: We will come back to that.
That's not necessarily like an external constrain of the design but it's a consideration as we develop the design.
STUDENT: Available tech and materials. INST BIGAZZI: Yeah. Good.
We definitely have to operate within that.
So you know, we may not be able to have a permeable pavement with a certain rigidity we want for wheel chair, it's expensive or not available.
What users are we serving. Lane configuration.



Crossing and [reading].
Curbs is another one we design. Fair bit of thought goes into curbs.
We talked about end of trip facilities but lighting and design is an element. Often that's a specialist that does the lighting. But there's a manual of on lighting designing and lumens and things like benches. Trash cans. Detectible treatments.
For people with disabilities and access point.
So we talk a lot about space, widths and dimensions is kind of the first thing people think about when think about attributes. How wide are the lanes. Materials and surfaces are important.
Operations and timing.
If you have a traffic control device too. This is my slide. I put together for as a --
not all transportation projects are the same obviously but there is a very broad overview of a typical life cycle of a transportation project in the
North American context. Left to right. We have three design steps usually. Sometimes more or fewer depending on the scope of the project. Just sometimes adding curb ramps to the intersection or replaces a bridge. In general start with a project initiation phase. Make sure you have goals and objectives



clearly defined. So a lot of this is coming out of the long range strategic plans. This is typically when you get into the design phase you typically draw from your most jurisdictions will have a 30 to 40 year long range strategic plan. City of Vancouver has one. I think still operating under transportation 2040 at the city and TransLink has one for the region. And Surrey has one. You have plans you are operating within. You are not inventing, will we focus on sustainability or not. What is relevant from the plans. What guidance to I have saying these are the goals. Often involved stakeholder engagement...then the conceptual design. Saying what do we want the lane configuration to be generally?
What is the generally lay out and alignment of this. I will give example in a minute.
What is the general lay out of the facilities we will provide?
Often you will go back to stakeholders with your conceptual designs. May be you will have 12 different conceptual designs. You go back to the stakeholders. They give you feed back on those. You narrow it down and sometimes do two or three preliminary designs and go back to the stakeholders before coming up with the final design that is implemented. As you go left to



right you add detail to the preliminary design phase. Now adding more dimensions to it. Adding widths, we start to say what surfaces we will use. What signage or markings we will use. In the detail design phase, everything down to the millimeter and specifications. Ideal that's what gets built. Surprising how often what gets built is not exactly what was designed.
There's a lot of mistakes or miscommunications or short cuts made in the field and unless there's a major safety problem rarely it gets remediated.
So a number of times, I have seen a design, asked the designer, people at the city, what happened here, why look like that? Usually they say, it's what they put in. We didn't design that. But it doesn't really cause a problem. Or sometimes they are hike actually it works better than what we designed. If you have gone over -- the example I like to give is there's a absurdly large raised crossing on ADNAC in the strathcona neighbourhood. It's too high.
STUDENT: The talking about speed bump. It's nasty.
INST BIGAZZI: Yeah. That was not intentional. Not how it was designed. Too high. But it slows cars down.

STUDENT: And throws people off bikes.
INST BIGAZZI: Yeah. Also it is actually if you go really



fast on a bike -- if people are riding without hands, it's like possibly dangerous.
But any way, that's an example. If you see it before where I was leek who came up with this design?
Any way, so in general, increasing detail as we go left to right.
Planners and engineers, can be involved in most phases of this. Depending on the scope of work but in general there's more planning activities earlier on and more engineering activity later on. Tends to be more public agency staff here and more contractors and consultants there. That varies by the scope and jurisdiction. If you are really small city, may be public agency staff are only stakeholders. Or if you are the city of Vancouver you have your own crews that go out and construct it.
In general, this tends to be more creative and this tends to be more prescriptive. In terms of once we know we are putting in this type of treatment, with these attributes, you tend to have less latitude because more explicit guidance and earlier on in the process, there's less directive guidance. Make sense?
STUDENT: I feel like working in this sort of environment, often encounter municipalities that have an idea what they want and -- we give them a conceptual design.



And they are like, oh, this is unexpected. No idea it would cost that much or no idea about constraints of the design and completely change their mind.
INST BIGAZZI: Did you hear that? Which is why the conceptual designs are -- you go for breadth at this stage. Before the detailed work, the conceptual design cast a wide net. Usually something is aggressive and really conservative and then you can take it to the stakeholders which if you are a consultant it's municipality or if you are public agency staff it can be an executive board, city council may be and get direction of how ambitious will we be with this project before you do a bunch of design work. It gets expensive if you gets here, change of government or change of priorities and then you have to go back. It's a lot of hours.
So what does it look like? Examples of the Granville bridge connecter. The bridge was built to be -- there was going to be limited access express way, freeway through down town and across to the north shore. Had ramps. I think or 8 or 10 lanes. Even though only two lanes access egress it was super wide bridge so the idea of way excess capacity we can provide walk way across it so the initiation phase 2019...took the designs to council the same year.



Went through preliminary and then preliminary design to council in late 2019, council made a design in 2020. The detail design was in 2021. 2023 construction and finished in about a year. You can see I think the website is still up.
So here is example of something from initiation phase. Did a survey. Asked the public. What do you want to see? People say, these are things that are important to me.
These are generally all good things. Do you want this? Do you want this? Like, yeah I ant all of that. Can't have it all but this helps to prioritize.
Conceptual design tends to look like this.
You know, we will have pedestrian walk way, two way cycle track, six lanes of traffic and a walk way on the other side. Don't have dimensions yet but they know that we can likely fit all these in. We know the general alignment. Where the signal intersections are the cost estimate is wide. The pre limb design phase is like this. Dimensions on it. More specificity.
How wide. More detail about the crossings will look like.
And this is often, there will be renderings.
Sometimes sketched like this. More often they are 3D simulations.



Things like this. This is the suicide prevention fence they planned and so this is kind of again adding more detail but not everything down to the fullest, which the final detail design construction drawings like this. Slopes to the ten of a percent. Mill metres and material specks for all the materials.
Yeah. Questions?
I'm showing visuals, visual representations are important so now this is for your assignment two, assignment -- final project, be thinking about how you can represent designs visually and design information visually. I want to go over examples of different types of representation common in this space. You have probably seen this before. With permission former student's projects. Area overviews are nice to give orientating plan view, plan means looking from above of what are the key connections, key attractions and destinations in your project area.
Here is a project. Here is the land use around it. There's a school here. A shopping center here. To give a sense of what the neighbourhood looks like.
Cross sections are useful. We talked about cross section before. So take a slice through the street. Street mix is common used by public and



students. You can make nice looking cross section illustrations very easily.
Movement diagrams are helpful if you have restricted movements. Often do in active transportation. If a traffic die version. Bikes can do this and this and cars can do this. Labeled photos are nice. You put numbers on a picture identifying the key features and another way is you have a plan view with a photo call out saying here is a photo of this location to give more detail to it.
And labelling the different movements.
Another thing that is common when -- this is sight descriptions. When you present designs, a really nice way to do is take the plan view areal image and gray it and lay the design on top. What is there now, how does the new design sit on top of what was there now?
This is student who did Google sketch up I
think.
Not sure what the other students used but you
can draw on top of existing photos the design you want to have.
And sometimes you will do that also with images.
Take an image and you will super impose something on top of it. And included this because sometimes people



hand draw things and that's okay if that's a strategy you want too use.
Yeah.
Comments or questions? Make sense?
Good. Okay.
So transportation design principles.
We are trying to -- mobility and safety are kind of the two principles and then we have these additional considerations for active travellers.
So the kind of first thing -- one of the first jobs we have is managing conflict. If everyone can take their own path our job would be easier. There's intersecting paths and millions of people and a lot want to be moving through the same place at the same time. We call those conflict. We have to manage those conflicts by imposing rules and traffic controls we call them and use the word traffic to encompass not just motor vehicles but road users moving through and we assign priority to different users to try to manage those conflicts.
And in general, we like to say, we start by trying to eliminate con flicks...how can we separate the movements in space?




STUDENT: Introducing counter measure. INST BIGAZZI: Yeah.

STUDENT: I was thinking of a fly over over pass --
INST BIGAZZI: Grade separation. So if you -- that's the idea of over pass or under pass. Two conflicting movements that we have separated in space. We can separate in time. What is the device for that?
STUDENT: Stop lights.
INST BIGAZZI: Traffic signals. Separates them in time.
So we have the seam movements but we say, okay, now you go and you stop. And now you go and all of you stop.
STUDENT: I was going to say, congestion...
INST BIGAZZI: Interesting. Congestion pricing doesn't operate at quite the same scale but is more indirect measure to reduce the number of conflicts. Try to eliminate but can't eliminate all conflict or too expensive. Try to isolate them. One example is if you have crosswalk at round about you don't put it right at the entrance of round about so the drivers are managing two conflicts at once. Move is up stream a bit. So the driving are...trying to separate them in space a bit. And this is the idea behind protected



intersections too. People are better at handling one conflict than multiple of them at once. Can't do it everywhere but try to.
STUDENT: HOV lanes could be under isolate.
INST BIGAZZI: I don't know if it would be under any of these but other than managing the merge conflicts by providing separate access and egress to HOV lanes.
So we try too do those when can but we use design skills to try to mitigate severity of the conflicts. Try to make more likely the road users successful in negotiating the conflicts. We rely on people or drivers if we zoom out from people to include automated driving machines we rely on people and drivers to work out the conflicts in a safe way and try to create conditions to make it favourable for successful resolution of conflicts. Low speed gives people more time to manage con flicks. More time as we approach. And if something goes wrong more time to react and if collision the severity is lower if slower. Wherever...right angle versus acute angle.
We have generally peripheral vision in 180 degrees in front of us. We want them approaching from right angles or wider angles.
Long sight distances, again like low speed, give people more time to work it out and high...acuity we



want people to be visible. Lighting and this is things like not having people obscured by road furniture or cars. So example of this is pulling back on street parking when you have a crosswalk so the pedestrians waiting to cross are more visible to the approaching cars. Questions about that?
Okay. So yeah.
STUDENT: If an example...as well...
INST BIGAZZI: Yeah. If it's, yeah, I think -- I might categorize that differently depending what they are doing. But acuity for the traffic devices...on the ground but sometimes we use in-ground reflectors at crosswalks to draw driver's attention so you make it more likely the driver will see a pedestrian.
That's -- we try to call people's attention to the conflict points so they are paying attention.
STUDENT: Traffic...on corners or whatever? INST BIGAZZI: Yeah.
That would be probably -- one of those two.
Another good one. So this is the high level task we have to do. In addition we want our designs to be user friendly. Some of this feeds into managing conflicts. User friendly designs generally lead to better outcomes. We want [reading]. We want to make



it ease for road users to successfully navigate and fined their way through the system and to negotiate these conflicts. Consistent with expectation is big one.
So we think a lot about I think I may have said this already but what kind of treatments are we generally using in this area. What ever people have encountered they expect to see that at our location. If we are consistent with expectation, they are more likely to successfully respond to it.
Part of that is also being parsimonious or sparing with signage and controls.
People can get overwhelmed. We want to make conflict resolution a low burden task.
And if we put up a ton of signs and light, we are asking a lot of processing for road users to ingest the information and decide what they need to do. We want to be sparing with signs and controls and use them strategically. One example is the zebra stripes at crosswalks. Those are more effective than just having two white lines.
But part of the reason they are more effective is because they are not everywhere. So we want to save them for the most dangerous crosswalks so don't use them where there's a traffic control in place.



Traffic signal. Only use them at unprotected crosswalks. So like saving them for the highest risk situations. The idea being if we put them everywhere, people would pay less attention to them.
Make sense?
You know, one of the things we like to say is a good -- ideally we don't need any signs or markings. The design guides people through in intuitive and easy way and the -- what we want people do is the natural thing. Next thing is put up a sign because it's not always possible. When we put up a sign, think about is there a more intuitive natural way rather than telling people what to do. I don't mean stop signs.
I mean instruction sings like look out for this or go slowly through this area.
So in general, we are trying to find ways to make the natural path kind of the easiest thing to do. Another example is putting up gaits or fencings --people will cross in the wrong place according to the design. So put up gaits or fences and some people will go around the fence and some go over the fence.
If people crossing there, that's a key connection they want to make so may be we should put the crossing there...and allene our design with what people naturally want to do leads to more success...when we



use conservative design parameter. People vary in eye height and response time. We use values that works for most of the population but not everyone. Can't do
100 percent. We have arbitrary 85 percent rule we use in traffic engineering. Sometimes we use 95 percent if it's more critical parameter. There's no reason for that. But we have to pick something towards the edge but not all the way on the edge of the distribution that captures most of the population and use our universal design principle. Let's talk about universal design. We design for a diverse set of users and for motorized travel, sometimes we will consider how familiar people are with the location.
And different eye heights for different vehicles types and that's it. For active transportation there's more dimensions we take into consideration with the design process. Here are some ways that are design users or road users can vary. What are some ways we may take these factors into consideration when designing or what are some ways that these factors may affect someone's experience using a design or facility?
Disability is probably the easiest one, most familiar with.



STUDENT: For people with visual disability tactile materials and stuff so you can mark when something is ending.
INST BIGAZZI: Yeah, that's how we deal with it but the issue is some people can't see -- and so visual information signs don't help them but universal design -- it's codified in law in both Canada and US everyone should be able too use the transportation system. They may have to take a longer route or do something extra but everyone should be able to use the transportation system. Even if you don't have sight you need to be get around. We can't just rely on sign. Need other tactile strategy.
STUDENT: Using colour and shape and form that's universally recognizable rather than language. Like a stop sign has a distinct shape and colour.
INST BIGAZZI: Try to use words sparingly. And this is has been particularly kind of a newer thing. Trying to use -- it's been around for long time to some extent but more and more we are trying not put words on signs and use symbols when possible. Some like the red octagon have over time come to have meaning but others could be intuited just based on the symbol of a person doing something.
I think it was the -- South Korea metro was



really a leader in this a long time ago.
Having symbols for all the stations.
Rather than -- they had names too but they had a symbol on all the stations and symbol on the map so you don't have to speak Korean to navigate their transportation system.
STUDENT: I guess...gender and physical minorities but personal security and designing things that feel safe to people like lighting and site lines.
INST BIGAZZI: Great examples. Feelings of personal safety and security and there are things that we can do --some is related to the neighbourhood, who is in the neighbourhood but some things we can do we know that make people feel more comfortable. Lighting is good example of something that makes people more comfortable so we use good lighting for con cutety reasons and also for sense of security reasons.
Substance use is interesting one because the highest pedestrian crash location -- well, at least as of a couple of years ago in the city of Vancouver is main and hastings which is the center of the opioid use street opioid use problem that we have in the city.
And so there's a lot of people who are under the influence of fentanyl or other strong opiates near the



intersection of main and hastings and they are on the sidewalk, pedestrians and road users. Obviously, the drug problem is something that is worth addressing but as transportation designers, we also have responsibility to recognize that is who is on the street, and to try to make things safe so there's been counter measures. Reduce -- more can be done but reduced the speed limit to 30 kilometres an hour to give better chance of negotiation conflict if someone goes on the street unexpectedly.
Good. Yeah.
So let's keep talking about universal design principles. These five were in the B.C. guide I think.
And you will see deferent enumerations of universal design principles but these are common. Equitable and flexible is useable for everyone. If you are unsighted or you need a wheel chair, you still should be able to use the facility. So probably the best example of that is the best known accessibility feature which is the curb ramp. These were put in originally as a disability rights consideration so people could use sidewalks with wheel chair. Since then they have become universally beloved. People



with a stroller or with hand luggage and rollers and people walking a bike or just people look at phone who don't want to trip on the curb it's easier for everyone to use these facilities and everyone has basic access to it and it's more functional facility in that way.
Simple and intuitive. We already talked about.
Perceptible. This is the issue of if you have a sensory disability, you still need to be able to perceive it.
There's an example of if you have some sort of obstruction in the walking space, then if someone is walking with a cane you need to make sure they can perceive if with their cane. We don't want anything high up and protrudes out from the wall. You need things to protrude down to the ground so people with canes can perceive it with a cane.
Tolerance for error is one. This is in the universal design principles and it's come under the safe systems or vision 0, buzz words in the traffic safety space now.
And one of the principles under that is that people are fallible. People will make mistakes.
And the consequence of a mistake should not be death in the transportation space.



Short way of saying it. We should do more to not kind of say, well, our users should to what we want them to do otherwise it's their problem.
Instead of saying no, we as designers have to take responsibility and make the places as forgiving as possible within reason. This is my favourite example of that.
Anyone recognize this?


STUDENT: That's the main street going on to the lion's gait bridge?
INST BIGAZZI: Goes through Stanley park...about six or seven years ago, a woman was riding along the path. I can't remember what happened exactly but she fell into the street and struck by a bus and killed. Because this used to look like this. This is my old commute in port land. Unforgiving design. You ride along elevated facility. People don't always ride in a perfect straight line. Someone may get bumped. If you ride off that, hard to get back on the sidewalk and out of the street. If you have fallen. They put green fencing there and it's there now.
It's a compromise. You lose a bit of operational on the edge but it's forgiving because if you make a error you won't end up in the street and



struck by a vehicle.
I should have mentioned this. You know the --remember the slide with the hospitalization and causes of bicycles injuries and car doors was second leading cause of cyclist injuries. It's called dooring. It's a big problem leading to major injuries and death.
The reason it leads to death is not because killed by hitting the door but -- so what happens is, bike is riding along next to parked cars. Someone in a parked cars open the door into the path of the bicycle and the bicycle hits the door and falls into traffic adjacent and hit by a moving car. That's -- the death is usually through that. It's not from the door...it's that's a really major source of concern in terms of cyclist safety and one reason we have changed the way we design bike lanes and the new guidance is we no longer put bike lanes next to on street parking without a buffer and the science says it's better to have no bike lane than one next to on street parking. I can't remember why I described that. Knocked into traffic I guess.
So tolerance -- that's tolerance for error. And low physical effort. Is reflective of variety of ages and ability to exert themselves and allowing everyone to use these facilities.



So let's talk -- probably two of the biggest ones that show up in -- those are all considerations but the two biggest ones that show up in design is mobility limitation and...with mobility limitations often talking about people using a wheel chair and also walkers and other kind of mobility aid. Not just a wheel chair. For this reason we never have only stairs in the transportation facilities. We can have stairs but need to also be a accessibility option.
Like a ramp. Not too steep and if long needs flat spots. When we do the work shop and you use the wheel chairs it's tiring. And going up a long grade in a manual wheel chair, it can be dangerous because exhausting. You need flat spots regularly. So gentle grades. Resting spots. Clear.
Trip free.
Pedestrian through zone we call it. Slip resistant and not too soft so that people using walkers and mobility aid have something stable to press against.
Yeah.
And curb ramps as we said in the last one. So regular resting spots.
This is the this is the Granville bridge connecter. The one I just gave the examples from



before.
And was anyone aware of this when this happened? Seeing nods.
So this is -- I went through this recently.
This is what the design looks like. There's benches along the way.
And it got some like I don't know meme attention or social media attention because you have these funny looking benches there in the middle of the facility but -- people were making fun of this but the Granville bridge is a long sustained I think it's three to five percent grade. And not everyone can go at that grade the whole time. So need to provide a resting spot. This is a low cost project. They pretty much -- I'm saying overall the project was low cost. Left the deck the same. Put up jersey barriers. This is one way that they could meet these accessibility goals to allow people who need to rest a place to rest.
Without totally redesigning it. You wouldn't do this if doing from scratch but as a -- after the
fact --
STUDENT: I haven't seen them in person. Just photos. Do they have a space a wheel chair can rest. If on a wheel chair is there a wide spot to sit?



INST BIGAZZI: I think the area is big enough. We need a metre width to do that.

STUDENT: Is it in the final -- this is what it will be? INST BIGAZZI: Yeah. It's done.
The project is done.
The -- I mean, this was this was a remediation to provide -- before, it was not a -- it was not wide enough for two wheel chairs to pass and really long bridge and as you see, very unforgiving, you had car traffic here.
And because it was like 8 or 10 lanes, cars would get very fast on it right next to the sidewalk. Sketchy before. This is better but I know it looks silly. The ramp is facing the unhelpful way but it's too steep if coming from the other direction.
Yeah.
STUDENT: I guess I wonder why this look with this material? Was it primarily a cost thing? I have to image -- looks more pleasing.
INST BIGAZZI: I don't know the full story here.
It is not pretty.
That's just asphalt. With the drainage pipe there. It's not like common -- not something they were like put in one of those bench things. This



was -- some designer was like, I have this 80 year old bridge deck surface, what is the cheapest way I can create a resting spot.
STUDENT: Cut back what they planned ten years ago.
INST BIGAZZI: Yeah. This was in the mega cost inflation era where you have a budget and the construction cost went so high but they had to scale back what they could do with that same amount of money.
So any way, yeah, it's funny kind of but I'm glad they put in these treatments for people who need them.
Okay. Another one?
STUDENT: You said cars were going right up to the line --now what do they do? Around?
INST BIGAZZI: It's six lanes for cars now. Now the cyclists use those lanes -- yeah, so the cyclist use the lanes and the sidewalks are for just pedestrians. That's not in traffic.

STUDENT: I was like why is there a ramp.
INST BIGAZZI: No. There's a jersey barrier and enough room for two way cycling --
STUDENT: Granville is still six lanes but not enough traffic -- you can dial it down to four.



INST BIGAZZI: Yeah it's -- and you know, there's a lot of parts of the network where we -- because the flow of the network is constrained by bottle necks around. So Granville you head north on the bridge and going into a dense city network that can't absorb too much traffic. So you don't need -- don't need six lanes.
Definitely not 8 lanes.
STUDENT: Not to labour on the picture but is the ramp meant for cyclists? I don't see a sidewalk ramp. Meant for cyclist on the road to access?
INST BIGAZZI: No. Someone in a wheel chair using the cycling facility that they are allowed to use.
STUDENT:...only temporary.
They do have a long term design on the web site but doesn't say when.
INST BIGAZZI: Yeah.
I would not hold my breath.
But yeah, this was just -- they got something in place. Right?
And really it was between that and nothing. Given the budget they had.
Okay.
Visual limitations.
So like I said, wheel chairs and mobility and visual limitation are the most common. Visual



limitations important -- sometimes I will use the phrase unsighted or...most people legally blind or have a vision disability are not 100 percent blind. Not black but they have very constrained vision.
Sometimes often they can see shades and vague shapes and things like that.
So there's a lot of things you can do to create really strong visual contrast that will help even if they need a cane to navigate. As much visual contrast as you can provide, so dark and light colours and bright colours for certain key treatments.
A big one is the twis, tactile walking...indicators. Usually are yellow. This has become the standard like a plastic material and it's yellow and it provides tactile information, tactile because you can feel it through your shoes.
Unless you have super thick shoes and there's two common kinds. Direction and attention.
And the attention ones are little dots.
Truncated domes. We use them as transition points. Now you have reached a transition point and use them at the edges of the crossings. You are now in a crossing and crossing are always paired. The first set of truncated domes and now you are in a crossing and now the second, the crossing is over. Those are



the most common. Most guidance requires one at every curb ramp for example and direction ones.
Longitudinal lines that guide people through plazas and stations and open areas. Follow me when you have these directional TWIS, there's a newer kind not yet standard but sometimes called the tactile warning delineator and this is a trapezoidal delineator sometimes called.
And this is used because -- okay, what -- a lot of people were using these wrong. So this is -- these directional TWISs are supposed to be aligned the path you want people to follow. The center of the threw zone but when started to design pedestrian and bike paths next to each other, designers were like, we need clear way to separate pedestrian zone from the cycling zone. Like, these are cool. A line. So we will put this between the pedestrian zone and cycling zone but an unsited person is walking along the edge of that.
Not what we want. So now the industry came up with a delineator that is cane detectible that separates them but distinct from the directional indicator. This is like an edge. It's what this is supposed to be. A separation.
Not yet standard. Not in the B.C. active design guide but we will see if in the next one if the next



one comes out and you will see in the work shop what these feel like with a cane.
They are very notable.
So other treatments that you will see around, these are score lines. Like the opposite of the directional indicators. They go down.
And those used to function as both a direction and kind of intention.
It's in the old city of Vancouver specks for curb ramps and crosswalks. In the 90s they had these but went the opposite way. So you had score lines going perpendicular. You will see in locations around the city, one intersection will have transverse score lines, one longitudinal score lines and one with the modern TWISs. Depending when constructed. Now these are the guide leans but these are sometimes used too.
We will -- when talk about traffic signals we will talk about audible signals. Like chirps or noises coming. Unsighted people and also people who look at their phone and not the light to know when the light changed.
STUDENT: Is there a way of doing the attention ones that indicate to people if they are priority at the intersection or whether they don't? There's a path in water loo where the signs say, pedestrians and



cyclists must yield to cars but there are -- it's funny, photos, there are tactile warning indicators at both side but you have to yield to cars.
Is there a standard of you should only put them where pedestrians has priority or should they be put everywhere?
INST BIGAZZI: Good question.
So pedestrians unless there's a signal control pedestrians always have priority here.
They really shouldn't not have priority at that location you are talking about.
But if they don't, yeah, I would --STUDENT: May be a special case?
INST BIGAZZI: Yeah trying to -- the only thing I can think of as a designer that I would be comfortable with is putting in a signalized crossing. With that you can tell people to wait but if you don't have priority, and you are unsight, how would you know when to go.
STUDENT: That's the reason I...especially they have them -- it's -- they have some of the
best...consistent delineators but don't have -- they have --
INST BIGAZZI: The TWIS issue -- that's an issue but the bigger issue is that's inaccessible treatment and someone should file human right.



STUDENT: It's the primary path that goes from the university to down town. Multiuse path. At two of the main crossing just little signs that say, cyclists and pedestrians must yield to vehicle through traffic and there's a lot of vehicle through traffic so hard to go through.
INST BIGAZZI: Interesting. Trying to think of any where else where not signal controlled where pedestrian don't have priority.
STUDENT: In Victoria...there's a connection that's yield to cars.

INST BIGAZZI: Okay.
STUDENT: Blind corner.
INST BIGAZZI: For pedestrians? STUDENT: I think so.

INST BIGAZZI: Interesting.


STUDENT: It has yield signs for the cars but there is also major yield to cars signs for cyclists.
INST BIGAZZI: For cyclists...one challenge is the pedestrian has the right of way but the cyclist doesn't. Cyclist don't automatically get priority but pedestrians do under the motor vehicle act. In



B.C....I would be curious -- one look at it and ask what is going on there. Because pedestrians should have priority at all crossings.
Good question. Yeah.
STUDENT: Would trains crossings be a place pedestrians wouldn't have priority assuming unsignalize place.
INST BIGAZZI: Great example.
So it would be somewhere -- in a rural area, where --
STUDENT: Even Maple Ridge. However rural --STUDENT: Very.
INST BIGAZZI: That's a great example.
I will look into it. I don't know how they communicate that. I guess, the idea -- trains are required to blow a whistle at unsignalize train crossings.
So may be they rely on that.
Because then you have auditory information if a train is approaching.
Generally you can hear a train but most like in cities most train crossings are gait controlled and includes pedestrian crossing but in rural areas they are not and -- I will have to look in that one too.
Good questions.



May be they rely on auditory information from the train.
Good.
Anything else?
STUDENT: Is there anything specific for service...
INST BIGAZZI: Yeah. A bit. So with these -- so service dogs are trained with this stuff and they are now starting to train service dog on these delineations too. I will talk about that. Here.
So this is -- some accessibility work done in the city of Vancouver lately and here they tested --this is before the trapezoidal delineators came...detectible edge between...when parallel. So use asphalt and this is assphalt, not asphalt. For the cycle way and concrete for the pedestrian way.
There are some practical reasons but over time we became accustomed...associate that walking and this is more like road material we associate it with cycling and provides visual contrast. The black asphalt and the light concrete.
So they have -- pretty different visual distinction but this is them trying deferent bevelled curves. Trying different angles to see what is cane detectable. What can be rolled over in a wheel chair if necessary if obstruction on the sidewalk and what



the dogs recognized as a curb.
So dogs -- service dogs recognize curbs but they were saying do they recognize bevelled curves or not. I don't know the training on trapezoidal delineators...and they can do it no problem. Just have to be trained to recognize it.
So yeah, they spent quite a long time trying to figure out how to make this distinction detectible for people with various mobility limitations.
Another issue they were having is as I said, attention TWISs are paired. So someone gets to one. Gets to second one. Then out of the crossings. The challenge is when you have complex like this with a separated bike way. They think now they have finished the crossing but on island in the middle of intersection. This is a good treatment. Vertical curb here and grass. These are detectible edges. But you will see some places with this and this is flat concrete with nothing detectible and unsighted people get here and start to walk along the island median and then uhoh I'm not where I need to be.
And having been in some meetings and the way they describe that experience sounds terrifying to me. I can't imagine when realize they are in the wrong place. I'm in the middle of intersection. I don't



know how to get out of here. It's not a pleasant thing so want to make sure that doesn't happen.
Thinking about providing clear information. You are not done crossing. There's another paired one coming up.
This is tenth Avenue corridor. A tree there.
They need to keep the tree alive for history preservation and their design according to the arborist denied water to the tree...permeable pavement were not rigid for people using walkers in the hospital zone and I think they end up taking out the permeable pavement for that reason. Some accessibility challenges.
And one other things doing with the intersections, they 3D printed little mini scale versions of the intersections and brought them to stakeholder meetings with disability advocates in the community to so get the plan view tactilly and...feed back.
And then I had -- this is a photo -- I was out and like, oh, awesome.
Like, no one would take any notice of this but what is going on? Why put it there?
STUDENT: Because of the box.
INST BIGAZZI: Coming out too far. Not detectible so



someone walking along would hit it because doesn't go far enough to the ground. They could have brought it lower but did this. TWIS. It's a warning strategy. I think other ways they could have done it but thought it was interesting.
This is just bad example or good example of a bad design. Where there's various problems with it but unsighted person would have no chance of finding their way. Coming along and this points there, and this just ends with curb ramps. Not providing any kind of information for people to get cross that and it's also unnecessarily long crossing which expose people to traffic more than if they just went across.
STUDENT: Wrong to call it a let down? INST BIGAZZI: Is that a pun?
You didn't do that on purpose? Curb ramps are sometimes called let downs.
That's incredible pun. Good joke.
So they are called curb ramps and let downs.
Another term?
I think another one I have heard.


STUDENT: Curb cuts.
INST BIGAZZI: That's another one. Sometimes called let



downs. This design is a let down. Though.
So good.
This is just this summer, I was in a -- we were travelling in Austria and saw this. Take a picture of it. Directional TWISs and inverted. Notched them in. Didn't want a yellow stripe but this provides sidewalk here and sidewalk and so...more...better way to do that. Any questions?
STUDENT: So I don't know if other people experience this but with TWIS I find them slippy in the rain.
Plastic.
Have there been considerations for other materials?

INST BIGAZZI: You will see steel ones around that are more slippery.

STUDENT: City of Vancouver you are supposed to cast them in but people are lazy so put plastic on top and...whether they should go back and recast them.
But in the city of Vancouver they should be cast. So are not slippery.
INST BIGAZZI: Good example. People in wheel chairs don't like them. There's a trade off. Thanks for the answer.



Very short quiz.


STUDENT: I guess I also want to ask any guide lines like where do you put it on the sidewalk or when there's like very low space on train platforms? Universal guide lines that says --
INST BIGAZZI: They should be right at the edge across the center of the pedestrian through zone but there's in the guidance there's detailed specks on how far away to put them.
STUDENT: Especially in busy places like people -- if the...in the middle of the road...people run into people all the time.
INST BIGAZZI: The direction ones or attentional. STUDENT: Directional.
INST BIGAZZI: The directional ones should be where you want people walking, right? If they are in the --people running into each other, then may be it's in the wrong place. If you have example I would be happy to look at it.
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