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5.0 Conclusion 

Linear Consulting is confident that with the commencement of the traffic improvement initiative, the 

UBC Botanical Garden will drastically improve the user experience while contributing positively to the 

social and economic landscape of the surrounding area. Comprehensive detailed design of the 

Pedestrian Bridge and Parking Lot provide an effective and sustainable solution to a number of the 

Botanical Garden’s current issues.  Given the extensive costs and time demands of this project, it is 

clear that all implementations should be phased pending funding and resource availability.   

Moreover, the installation of these landmarks will provide the UBC Botanical Garden with curb side 

recognisability as well as improved land use and usability.  Thus, it is Linear Consulting’s strong 

recommendation that all of these proposed improvements be further designed and implemented.  
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Appendix B – Surface Parking Sample Calculations 
Average maximum daily precipitation: q= 104.6 mm/day = 0.1046 m/day (Environment Canada, 2010) 
Total area of the parking:  
Tributary area for the side pipes:  
Tributary area for the interior pipes:  

Maximum water flow for the side pipes:  

Maximum water flow for the interior pipes:  

To be more conservative and to improve safety of design we apply an assumed factor of safety of (FS) 1.5 to 
the calculated water flow values. 

Maximum factored water flow for the side pipes:  

Maximum factored water flow for the interior pipes:  

Calculations for Energy Head at the South end of the Pipes: 
Assuming a temperature:   for design 
Kinematic viscosity: ν=1.306*10^(-6) (m^2/sec) at  (Houghtalen, Akan, & Hwang, 2010) 
Gravitational acceleration: g= 9.81 m^2/sec is used 
Energy head for the side pipes: 

 

Selected diameter of each side pipe:  
Calculation of friction in the pipe: 

Flow velocity:  

Reynolds Number:  

Roughness height for PVC pipes: e=0.0015 mm (Houghtalen et al., 2010) 

Relative Roughness:  

Using the Moody diagram (Houghtalen et al., 2010):  Friction factor:  
Conservatively assume that pipe cross section will be filled with water for the entire length of the pipe: 

Frictional head loss:  where L is the pipe length equal to 55 m 

 

Bernoulli Equation: 
Where point 1 represents the North end of the pipe and point 2 represents the South end:  

 

Define  as the energy head and substitute into the original Bernoulli equation: 

 

Where: 
 

 
 

Solving for : (energy head for each pipe )  
 


