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Good morning and thank you for coming.
We are the Chichica Footbridge Team and are part of the International Senior Design program that traveled to Panama in August of this year
My name is Michael Rood. The rest of my teammates will introduce themselves…
And we are 36 Switchback Consulting
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First of all I would like to give you all an outline of what we will be presenting this morning.
Which includes:

A brief background on Panama as it relates to our project
The scope of the Footbridge project including the team’s objectives for creating this design package
Explain what we observed, discussed with community members, and the technical data we collected…while we were there
Then things that were considered initially as we went forth with the design
Our footbridge components and how they combine for the overall design
The logistics to come up with a cost estimate and construction schedule
What happens next with our project
And lastly a conclusion



Where We Were 

PANAMA 

http://www.justmaps.org/ 
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Now, here is a map of the world and as you can see the country of Panama is our southern cousin in relation to the states



Regions of Panama 

Panama – 9 provinces & 3 Comarcas 

http://www.lonelyplanet.com/maps/central-america/panama 
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In Panama over half the population lives in Panama City (point out)
Which is approximately 2 million people
Panama is divided into 9 provinces and 3 Comarcas
Comarcas are home to the indigenous groups of Panama, this accounts for approximately 7% of the population of Panama of 240,000 people
The 3 groups are the Embera, the Kuna, and the Ngobe-Bugle (point out)
The indigenous group we were involved with for our project were the Ngobe-Bugle (point out)

Deanna is going to go into more detail on the Project Scope…




Project Location 

http://www.lonelyplanet.com/maps/central-america/panama 
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Again we were located in the Comarca Ngobe-Bugle shown there (point out) 
-->”click”
And that black star represents the where the proposed bridge site is located



CHICHICA 

TIJERA 

Crossing 

• 1300 inhabitants 
• Government Offices 
• High school and University  
• Road to Tole 

 

• 700 inhabitants 
• Elementary school 
• Main trail from 

Tijera to Chichica 
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Pictured is a map of the Tijera community, which was located on the side of the school building in Tijera

Chichica  ~1300 inhabitants, capital of Ngobe-Bugle		Tijera ~700 Inhabitants
Government Offices				- K-6 School
K-12 School				- Main trail from tijera to chichica
Road to Tole

Tijera is the community that would benefit the most from this pedestrian bridge



People of Tijera  and Chichica 
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The people of Tijera and Chichica speak the Ngobe Language and most whom we discussed the project with also speak spanish
They are mostly subsistence farmers



Why a Bridge? 

• Water level fluctuates  
• Rainy season 
• School 
• Government offices 
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At the crossing between Chichica and Tijera the water level of the Quebrada Tinta fluctuates often
Sudden rainfall events make the river rise rapidly making it dangerous to cross by foot
The rainy season between the months of May and November poses the largest frequency of when the river crossing is impassable
Students commute to Chichica to continue their education beyond 6th grade
With Chichica being the capital of the Comarca it contains government offices and a health center that community members of Tijera would like to be able to access year-round

The implementation of a footbridge would provide a safe way to commute between Chichica and Tijera year-round






Project Goals 

“… to design a sustainable and 
inexpensive footbridge for the 
communities of Chichica and Tijera.” 
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The communities have to be able to transport materials and equipment as well as construct the bridge
The cost and time involved with the project will need to be as minimal as possible

Stephanie is going to mention the “while we were there” portion of our presentation…



How We Lived 
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In August we stayed in Chichica for one week to collect as much information as possible related to our project
Pictured on the right is where we stayed
Pictured on the left is the team riding in a chiva on the only road to chichica





On Location 
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Pictured is the top of the 36 switch backs we would hike daily to the bridge site, hence our team name
The hike from Chichica to Tijera takes 1.5 to 2 hours

There is not easy access to the bridge site from either Chichica or Tijera



Community Requests 
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Myself and the Peace Corp Volunteer spoke with community elders whom gave us information about:

What the river and bank conditions are like during the rainy season 
Where existing trails are
And the amount of traffic at the crossing

The community would like the footbridge built near existing crossings



Community Requests 

CHICHICA 

TIJERA 

Crossing 
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We also looked at a footbridge in the area and this was made mostly out of steel components.
The community elders would prefer more steel components than not since the past footbridges in the area with timber components did not last
The footbridge pictured was constructed in 1990




Data Collection 
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Our technical data collection included: 
Stadia land surveying to generate a topographic map and set control points for future construction stake out
Soil classification tests, which from digging test pits was found to be silty-clay soil
And River flow analysis

Yingying will be presenting our design considerations…



Design Process 
START 

FINISH 

Site & River Conditions 

Constraining Parameters 

Component Design 

Survey, Design and Construction of Trail 
Suspension  Bridges for Remote Areas. 

LRFD Guide Specifications for 
Design of Pedestrian Bridges 
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This slide is a visual representation of the design path we took

Starting with site and river conditions, such topography of the area and erosion of the banks
Then constraining parameters such as: high water level obtained from hydrological analysis which lead to span length, the site soil characteristics, and 
the anticipated loadings on our bridge, 
And then finally individual components design



Site & River Conditions 

UPSTREAM VIEW 

DOWNSTREAM VIEW 
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The site has higher banks and natural erosion protection here (point out)

The high water level witnessed by the community was also noted

We have to keep in mind the longer the span the more expensive the bridge will be and where the most erosion will occur



Bridge Type 

Suspension Bridge Suspended Bridge 
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The topography of the bridge site is flat near the river so by comparing the cross-sections for the suspension and suspended bridges pictured above
-->”click”
A suspension type bridge was selected as the appropriate type



Hydrology 

• High water level 
• 4,093 cfs 

• 8.74 ft vs. 12.97 ft 
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Accounts of high water and a hydrological analysis water level  are pictured at the bottom of the screen
The calculated high water level was found by using flood data for a nearby watershed and comparing it to our watershed at the bridge site
The bridge site watershed is pictured above

The hydrological analysis produces 4093 cubic feet per second of flow in the river

The observed high water level of approximately 13 feet was used in further design





Erosion 
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Shown in this photograph is were the least erosion would occur because of the rocky banks and tree roots providing natural erosion protection
In order to take advantage of this natural erosion protection, the bridge axis is skewed from being perpendicular to the river
The bridge span was also selected to take advantage of the natural erosion protection and avoid the need for extensive site protection



Constraining Parameters 

• Anticipated loadings 
• Soil capacity 
 

LRFD Guide Specifications for Design of Pedestrian Bridges 
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With the span and bridge axis decided other things that will be considered in component design are:

An anticipated maximum pedestrian loading of 100 pounds per square foot, shown in the picture on the left
And conservative geotechnical soil values for the site soil identified as silty-clay

Haobo will be discussing the overall footbridge and individual components…



Footbridge Components 

• Cables 
• Towers 
• Foundations & Anchorages 
• Suspenders & Walkway 

http://www.arch.cuhk.edu.hk/server1/staff1/edward/www/b2c/en/link/it_transport_manual_part1.pdf 
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The design followed the guidelines of the text Survey, Design and Construction of Trail Suspension Bridges for Remote Areas
Proceeding as follows: (point out the components on the drawing)
 cables, towers, foundation and anchorages, suspenders, and walkway




Footbridge Components 
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Pictured is the plan and profile view of the proposed footbridge.
The span is equal to 186 feet and has a safe freeboard distance from the high water level mentioned previously of a little over 10 feet

Notice the span length and how the bridge is slightly skewed from being perpendicular to the river, this is because of the natural erosion protection mentioned previously



Cables 

• Main  
• Spanning  
• Fixation  
• Handrail 

 
 

Fixation Cable 

Handrail Cable 

Main Cable 

Spanning Cable 
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There are 4 categories of cables in our suspension bridge design:
Main, Spanning, Fixation, and Handrail

The two main cables are one and three eighths inch in diameter 
And the maximum anticipated load will only be one third of the minimum breaking strength of this cable
The remaining cables also satisfy this 3 to 1 safety factor



Towers 

• Steel Towers  
• Height: 30.37ft 
• Loading Cases 
• Tower capacity 

 

Buckling 

Yielding 

Survey, Design and Construction of Trail Suspension  Bridges for Remote Areas. 
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Steel towers, made out of angles, plates, and rods
After being fabricated in different segments for ease of transportation, they will be bolted together on site (point out segments, ~6 feet in length)
???Satisfied displacement limitation criteria????
Mention height of tower 



Foundations & Anchorages 

• Masonry and Concrete 
• Block size 

• Safety against Sliding and Bearing failure   

Size: 14.5’ x 16’ x 10’ (4’) 
Size: 14’ x 18.5’ x 13’ 
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Based on soil characteristics and horizontal and vertical loadings of the main cable the foundations and anchorages were sized.
They satisfy safety factors of 2 to 1 for sliding (horizontal) and 1.5 to 1 for bearing (vertical)
And are this large…



• Steel and Timber 
• Suspenders sized for cable shape 
• Walkway decking check 

Suspenders & Walkway 
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Pictured on the left is a Plan view of the walkway, which is 4 feet wide
	(Point out)
	Cross bracing
	All steel components other than the timber decking

The suspenders are ??½ inch?? diameter steel rods

Michael will finish with pointing out the logic we went through to come up with a construction schedule and a cost estimate…	



<http://www.bridgestoprosperity.org/Resources/bridge-manuals/bridge-manuals.htm>. 

• Transportation 
• Fabrication 
• Equipment 
• Local labor skill 

Logistics 

David 
Chichica 

Tole 

Santiago 

http://maps.google.com 

60 miles 

60 miles 
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Shown in the map is a black star representing the proposed footbridge location
The objective was to obtain as many in country materials/equipment as possible, several of these vendors were contacted in David and Santiago
Costs of materials and equipment as well as the transportation costs associated with them were obtained
David and Santiago are approximately 60 miles from Tole
Vendors can bring material/equipment to Tole then according to our Peace Corp Volunteer we could have 2 chivas (small truck pictured earlier) dedicated  to running material/equipment the 1 hour journey to Chichica
Not to mention the hauling these items from Chichica down the 36 switch backs to the bridge site
Bottom line Transportation for this project amounts to time and money

The steel components for the: towers, foundations, anchorages, and suspenders will need to be fabricated in Santiago. Detailed design drawings and steel parts lists will be provided

The equipment used in construction will be mainly hand tools although certain items such as a chainsaw and a water pump will need to be purchased or rented 

The Peace Corp Volunteer and community members agreed to being able to designate 10 laborers per day. Only one of the community members claimed they had worked on a footbridge project so, an experienced project manager will need to be sought out to ensure crucial points in bridge construction are completed safely.



Construction  Schedule                      

• 119 Days (20 weeks,5 months)  
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To be constructed at the beginning of the dry season
Take 5 months to construct
Detailed Construction Work assignments and selected B2P pages will be provided to ensure all tasks are completed correctly and as safe as possible
10 people per day from community
Reemphasize transportation and fabrication of steel components




Cost Estimate 

• Total Cost--$67,000 
• Material Cost 
• Labor 
• Equipment 

• With Donations--$43,000 
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Total cost from prices found
Talked to B2P found out cable can be donated, depending on…
Jess told us labor will be donated
Price with donations



What Happens Next 

• Report 
• Construction Schedule 
• Construction Reference Material 
• Design Drawings 
• Parts Lists 

http://jr1212.wordpress.com/ 
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Submit these items to Jessica Rudder the Peace Corp Volunteer stationed in Chichica



Conclusion 

“… to design a sustainable and inexpensive 
footbridge for the communities of Chichica and 
Tijera.” 
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We feel we met our goals. The bridge is still somewhat expensive but could be built with grants or partnerships.
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